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NOISE  ABATEMENT 
Regulations  Submitted  by  EPA  to  FAA 
September  11,  1975. 
Proposed  regulations  submitted  to  the 
PAA  by  the  Environmental  Protection 
Agency: 

l.  Reduced  flap  setting  noise  abate¬ 
ment  approach  for  turbojet  engine- 
powered  airplanes. 

II.  Visual  two-segment  noise  abate¬ 
ment  approach  for  turbojet  engine- 
powered  airplanes. 

ni.  Two-segment  ILS  noise  abatement 
approach  for  turbojet  engine-powered 
airplanes. 

This  notice  of  proposed  rule  making 
contains  proposed  regulations  submitted 
by  the  Environmental  Protection  Agency 
(EPA)  to  the  Federal  Aviation  Admin¬ 
istration  (PAA) ,  pursuant  to  §  611(c)  (1) 
of  the  Federal  Aviation  Act  of  1958,  as 
amended  by  the  Noise  Control  Act  of  1972 
(Pub.  L.  92-574).  Section  611(c)(1)  of 
the  Federal  Aviation  Act  of  1958  provides 
that  EPA  shall  submit  to  the  FAA  pro¬ 
posed  regulations  to  provide  such  con¬ 
trol  and  abatement  of  aircraft  noise  and 
sonic  b(X>m  as  EPA  determines  is  neces¬ 
sary  to  protect  the  public  health  and  wel¬ 
fare.  That  section  also  provides  that  the 
FAA  “shall  consider  such  proposed  regu¬ 
lations  submitted  by  EPA  under  this 
paragraph  and  shall,  within  thirty  days 
of  Its  submission  to  the  FAA,  publish  the 
proposed  regulations  in  a  notice  of  pro¬ 
posed  rulwnaking.”  This  notice  is  pub¬ 
lished  pursuant  to  this  provision  of  law. 

This  notice  of  proposed  rule  making 
(NPRM)  contains  ttoee  separate  pro¬ 
posals  submitted  by  the  EPA  regarding 
noise  abatement  approach  procedures 
applicable  to  turbojet  engine-powered 
airplanes.  For  ease  of  reference,  the  pro¬ 
posals  are  identifled  as  “EPA  Proposal  I,” 
“EPA  Proposal  n,”  and  “EPA  Proposal 

m, ”  respectively,  as  follows: 

EPA  Proposal  I,  entitled  “Reduced  Flap 
Setting  Noise  Abatement  Approach  for 
Turbojet  Engine-Powered  Airplanes,” 
proposes  to  amend  §  91.85  of  the  Federal 
Aviation  Regulations  (14  CFR  Part  91) 
to  “mrovide  noise  relief  to  communities 
in  the  vicinity  of  airports  by  prescribing 
reduced  flap  setting  procedures  for  civil 
turbojet  powered  airplanes.” 

EPA  Proposal  II.  entitled  “Visual  Two- 
Segment  Noise  Abatemi»it  Approach  for 
Turbojet  Engine-Powered  Airplanes,” 
proposes  to  amend  S  91.87  of  the  Federal 
Aviation  Regulations  (14  CFR  Part  91) 
to  “provide  noise  relief  to  communities 
in  the  vicinity  of  airports  by  prescribing 
a  two-segment  approach  under  visual 
conditions  for  civil  turbojet  engine- 
powered  airplanes.”  EPA’s  transmittal 
stated  that,  in  EPA’s  opinion,  the  nile,  if 
adopted,  “could  be  made  effective  in  the 
near  future,  applying  to  airports 
equipped  with  co-located  im  and  Dis¬ 
tance  Measuring  Equipment  (DME) 
groxmd  facilities,  as  it  does  not  require 
any  additional  airborne  e(iulpment.”  As 
stated  by  the  EPA  in  its  proposal,  this 
proposed  rule  would  “require  the  use  of 


a  two -segment  approach  with  glide 
angles  of  approximately  6  and  3  degrees 
for  the  first  and  second  segments, 
respectively,  for  operations  imder  spe- 
ciflcally  defined  visual  weather  condi¬ 
tions  only,  which  are  more  restrictive 
than  VFR.” 

EPA  Proposal  III,  entitled  “Two- 
Segment  ILS  Noise  Abatement  Ap¬ 
proach  for  Turbojet  Engine-Powered 
Airplanes,”  proposes  to  “provide  noise 
relief  to  communities  in  the  vicinity  of 
airports  by  prescribing  a  two-segment 
instrument  landing  system  (ILS)  ap¬ 
proach  for  civil  turbojet  engine -powered 
airplanes.”  The  EPA  states,  with  re¬ 
spect  to  this  proposal,  that  “if  the  two- 
segment  ILS  approach  rule  dis¬ 
cussed  herein  is  promulgated  and 
implemented — including  the  necessary 
airborne  glideslope  computer  installa¬ 
tions  on  all  affected  aircraft — it  would 
supersede  the  two-segment  visual  ap¬ 
proach  rule,  since  it  would  require  use 
of  a  two-segment  approach  under  both 
VFR  and  IFR  conditions.” 

Interested  persons  are  invited  to  par¬ 
ticipate  in  the  making  of  the  proposed 
rule  by  submitting  such  written  data, 
views,  or  arguments  as  they  may  desire. 
Communications  should  identify  the 
docket  number  and  be  submitted  in  dup¬ 
licate  to  the  Federal  Aviation  Adminis¬ 
tration,  Office  of  the  Chief  Counsel,  At¬ 
tention:  Rules  Docket,  AGC-24,  800  In¬ 
dependence  Avenue  SW.,  Washington, 
D.C.  20591.  Comments  on  the  overall 
environmental  aspects  of  the  proposed 
rules  are  specifically  invited.  Informa¬ 
tion  on  the  economic  impact  that  might 
result  be(jause  of  the  adoption  of  the 
proposed  rules  is  also  requested.  All  com¬ 
munications  received  by  the  FAA  on  or 
before  November  26,  1975,  will  be  con¬ 
sidered  by  the  FAA  Administrator  before 
taking  action  upon  the  proposed  rules. 
The  proposals  contained  in  this  notice 
may  be  changed  in  the  light  of  com¬ 
ments  received.  All  comments  will  be 
available,  both  before  and  after  the  clos¬ 
ing  date  for  comments,  in  the  FAA  Rules 
Docket  for  examination  by  interested 
persons.  The  EPA  has  requested  that  ad¬ 
ditional  information  copies  of  public 
comments  be  sent  to:  Environmental 
Protection  Agency,  Office  of  Noise  Con¬ 
trol  Progrsuns,  AW-571,  401  M  Street, 
SW.,  Washington,  D.C.  20460.  However, 
to  ensure  (x>nsideration  as  part  of  the 
regulatory  processes  of  the  PAA,  each 
comment  must  be  submitted  to  the  above 
listed  PAA  Rules  Docket. 

A  separate  notice  of  hearing,  published 
today  in  the  “NOTICES”  section  of  the 
Federal  Register,  aimounces  that,  pur¬ 
suant  to  §  611(c)  of  the  Federal  Avia¬ 
tion  Act  of  1958,  as  amended,  the  FAA 
will  conduct  a  public  hearing  in  Wash¬ 
ington,  D.C.,  on  November  5,  1975,  to 
receive  oral,  as  well  as  written,  com¬ 
ments  regarding  tiie  proposals  contained 
in  this  notice  of  proposed  rule  making. 

The  following  EPA  opinions,  conclu¬ 
sions,  and  proposed  regulatory  language 
are  published  verbatim  as  received  from 
EPA  by  the  FAA  on  August  29,  1975. 
Since  ^e  three  separate  proposals  sub¬ 
mitted  by  EPA  are  closely  related  In 
their  substance  and  each  involves  pro¬ 
posed  regulations  regarding  noise  abate¬ 


ment  approach  procedures  applicable 
to  turbojet  engine-powered  airplanes, 
they  have  been  consolidated  for  publi¬ 
cation  and  hearing.  In  order  to  present 
each  EPA  proposal  exactly  as  submitted 
to  the  FAA,  a  verbatim  presentation  of 
each  proposal  is  contained  herein,  not¬ 
withstanding  the  resulting  repetition  of 
s(»ne  material.  However,  EPA’s  non- 
regulatoiy  recommendations  under 
headings  entitled  “Thrust  Reversers” 
and  “4  Degree  Glide  Angle,”  which  were 
duplicated  in  each  EPA  proposal,  are 
published  herein  following  EPA  Proposal 
I  only. 

EPA  Proposals  as  Submitted  to  FAA 

EPA  Proposal  I:  Reduced  Flap  Setting 
Noise  Abatement  Approach  for  Tur¬ 
bojet  Engine-Powered  Airplanes 

Under  the  requirements  of  Section  7(a) 
of  the  Noise  Control  Act  of  1972  (Pub.  L. 
92-574,  86  Stat.  1234)  the  Administrator 
of  the  Environmental  Protection  Agency 
conducted  a  study  of  aircraft  and  air¬ 
port  noise  and  submitted  a  report  thereon 
to  the  Congress.  (Report  on  Aircraft/ 
Airport  Noise,  Senate  Committee  on 
Public  Works,  Serial  No.  93-8,  Aug.  1973 
Reference  1).  Under  Section  611  of  the 
Federal  Aviation  Act,  as  amended  by  the 
Noise  Control  Act  of  1972,  the  Acimin- 
istrator  of  the  EPA  is  also  required,  not 
earlier  than  the  date  of  submission  of 
his  report  to  the  Congress,  to  submit  to 
the  Federal  Aviation  Administration 
proposed  regulations  to  provide  such 
control  and  abatement  of  aircraft  noise 
and  sonic  boom  (including  control  and 
abatement  through  the  exercise  of  any 
of  the  FAA’s  regulatory  authority  over 
air  commerce  or  air  transportation  or 
over  aircraft  or  'airport  operations)  as 
the  Administrator  of  the  EPA  deter¬ 
mines  is  necessary  to  protect  the  public 
health  and  welfare.  In  accordance  with 
the  foregoing  requirement,  the  EPA  pub¬ 
lished  in  the  Federal  Register  on  Febru¬ 
ary  19,  1974,  (39  F.R.  6142)  a  “Notice 
of  Public  Comment  Period”  containing 
a  synopsis  of  the  proposed  rules  it  is  con¬ 
sidering  to  achieve  a  satisfactory  level 
of  aircraft  noise  control  and  abatement 
for  the  protection  of  the  public  health 
and  welfare. 

The  proposed  rules  and  the  type  of 
control  which  each  rule  would  imple¬ 
ment  are  as  follows: 

flight  procedure  noise  control 

(1)  Takeoff  procedures. 

(2)  Approach  procedures. 

(3)  Minimum  altitudes. 

SOURCE  noise  control 

( 4 )  Retrofit/  fleet  noise  level. 

(5)  Supersonic  civil  aircraft  noise. 

(6)  Modifications  to  Part  36  of  the 
Federal  Aviation  Regulations. 

(7)  Propeller  driven  small  airplanes. 

(8)  Short  haul  aircraft. 

AIRPORT  OPERATIONS  NOISE  CONTROL 

(9)  Airport  goals,  mechanisms  and 
procedures  by  which  noise  exposure  of 
communities  around  airports  can  be 
limited  to  levels  consistent  with  public 
health  and  welfare  requirements. 
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This  proposal  is  identified  as  the  re¬ 
duced  fiap  setting  procedures  portion  of 
Item  (2) ,  above. 

REFERENCES 

In  the  development  of  this  proposed 
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studies  made  by  Federal  agencies  and 
private  persons.  Those  studies  are  listed 
herein  for  the  information  of  all  Inter¬ 
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amination  at  the  FAA  Rules  Docket  Of¬ 
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REDUCED -FLAP  APPROACH  AND  LANDING 

As  shown  in  the  foregoing  list  of  refer¬ 
ences  numerous  studies  have  been  con¬ 
ducted  to  determine  the  noise  reduction 
potential  that  can  be  achieved  by  the  use 
of  certain  procedures  for  approaches  and 
landings.  It  has  been  concluded  from  a 
review  of  these  studies  that  an  approach 
made  with  less  than  full  landing  flaps  re¬ 
duces  aircraft  noise  as  compared  to  a 
full  fiap  approach,  since  the  airframe 
drag  with  reduced  settings  is  less  and 
lower  power  is  thereby  required.  The  re¬ 
sults  of  the  studies  show  that  a  noise  re¬ 
duction  of  approximately  2  to  3  EPNdB 
can  be  achieved  for  various  types  of  tur¬ 
bojet  powered  airplanes  under  a  reduced 
fiap  procedure.  For  example,  a  B-727 
'  with  an  ai^roach  fiap  setting  of  30  de¬ 
grees  requires  an  average  net  thrust  per 
engine  (Fn)  of  about  4600  lb  and  pro¬ 
duces  an  Effective  Perceived  Noise  Level 
(EPNL)  on  the  flight  track  3  dB  lower 
than  the  same  airplane  using  40  degrees 
flaps,  requiring  an  Fn  of  about  6,600  lb. 
The  area  within  the  90  EPNdB  contour  is 
approximately  4.2  square  miles  at  30  de¬ 
grees  flaps,  compared  to  7.5  square  miles 
at  40  degrees  flaps,  a  decrease  of  44  per¬ 
cent  in  area.  A  reduction  similar  in  mag¬ 
nitude  is  achieved  in  the  area  within  the 
80  EPNdB  contour.  For  a  B-737,  the  im¬ 
provement  is  about  a  2  dB  reduction  on 
the  fiight  track  and  about  a  30%  reduc¬ 
tion  in  the  90  EPNdB  area.  The  benefit 
obtained  with  a  B-707,  using  flaps  at  40 
degrees  in  lieu  of  50  degrees,  is  somewhat 
lower,  but  still  useful — about  1.5  dB  re¬ 
duction  in  EPNL  in  the  fiight  track  and 
a  reduction  of  about  10  percent  in  the 
area  within  the  90  EPNdB  contour. 

The  Airplane  Flight  Manual  for  many 
types  of  airplanes  (B-707,  B-727,  B-737, 
B-747,  DC-10,  L-1011)  shows  more  than 
one  certificated  fiap  setting  for  landing. 
Several  air  carriers,  including  United, 
American  and  Northwest  Air  Lines,  have 
standardized  on  a  fiap  setting  for  land¬ 
ing  that  is  less  than  the  maximum  cer¬ 
tificated  fiap  setting;  some  use  an  even 
lower  fiap  setting  during  the  early  ap¬ 
proach  phase.  For  example,  one  air  car¬ 
rier’s  procedures  provide  for  using  a  fiap 
setting  during  the  approach  of  one  notch 
less  than  the  planned  fiap  setting  for 
landing  which  generally  is  less  than  the 
maximum  certificated  fiap  setting.  The 
procedure  provides  for  the  fiaps  to  be 
lowered  to  final  setting  at  an  altitude  suf¬ 


ficient  to  allow  the  aircraft  to  become 
stabilized  in  the  landing  configuration 
prior  to  reaching  an  altitude  of  500  feet 
above  the  runway  elevation.  Approxi¬ 
mately  200  to  300  feet  of  altitude  are  re¬ 
quired  to  stabilize  an  aircraft  following 
a  configuration,  airspeed,  or  power 
change  during  approach. 

In  addition  to  the  present  use  of  a  re¬ 
duced  fiap  approach  procedure  by  cer¬ 
tain  air  carriers,  the  Air  Transport  As¬ 
sociation  recommended  continuation  of 
the  reduced  fiap  approach  across  Uie 
board  now  in  response  to  the  invitation 
for  comments  to  the  two-segment  ILS 
approach  provisions  proposed  in  ANPRM 
74-12  (39  FR  11193,  Mar.  26, 1974) .  Since 
the  procedure  is  considered  safe  and  will 
achieve  an  ac^reciable  reduction  in  noise 
caused  by  civil  turbojet  engine-powered 
airplanes,  it  is  proposed  to  make  the  use 
of  a  reduced  fiap  procedure  mandatory 
for  all  civil  turbojet  engine-powered  air¬ 
planes. 

In  addition  to  the  noise  reduction 
benefits  obtained  with  reduced  flap  ap¬ 
proach,  tiiere  is  also  a  slight  decrease  in 
fuel  consumption,  owing  to  the  lower  en¬ 
gine  thrust  used  in  such  an  approach, 
minor  negative  factor  is  a  small  increase 
in  approach  speed  required  to  obtain  the 
necessary  lift  at  the  lower  fiap  setting, 
coupled  with  a  small  increase  in  the  time 
needed  to  Increase  engine  thrust  to  max¬ 
imum  if  the  landing  has  to  be  aborted. 
However,  the  changes  involved  are  small, 
and  well  within  the  limits  of  safe  opera¬ 
tion. 

The  reduced  flap  procedure  for  each 
type  of  turbojet  engine-powered  airplane 
would  consist  of  the  lowest  flap  setting 
shown  in  the  Airplane  Flight  Manual 
that  is  appropriate  and  safe  for  landing 
based  upon  such  factors  as  load,  weather, 
runway  conditions,  etc.  However,  since 
this  proposal  relates  to  noise  abatement 
rather  than  safety,  it  would  expressly 
recognize  that  each  pilot  hi  command  of 
an  airplane  covered  by  the  proposal  has 
the  final  authority  and  responsibility  for 
the  safe  operation  of  his  airplane.  There¬ 
fore,  if  he  determines  in  the  interest  of 
safety  that  a  higher  flap  setting  for  that 
airplane  should  be  used  for  a  particular 
approach  and  landing  he  may  do  so.  The 
authority  for  alternative  procedures  is 
presently  provided  under  the  noise 
abatement  runway  system  requirements 
in  §  91.87(g)  and  would  be  equally  ap¬ 
propriate  for  the  noise  abatement  flap 
reduction  procedures  proposed  herein. 

HEALTH  AND  WELFARE  CONSIDERATION 

The  EPA  Report  to  Congress  on  Air¬ 
craft  and  Airport  Noise  (Reference  1) 
Indicated  tiiat  large  numbers  of  persons 
are  subjected  to  levels  of  cumulative 
noise  exposure  due  to  aircraft  operations 
which  have  a  potential  for  producing  a 
permanent  impairment  of  hearing,  inter¬ 
ference  with  speech,  and  the  generation 
of  annoyance.  That  report  estimated  that 
in  1972,  16  million  persons  in  the  United 
States  were  subjected,  due  to  aircraft 
operations,  to  a  Day-Night  Average 
Sound  Level  of  60  dB  or  greater.  The 
Day-Night  Average  Sound  Level,  Ldn 
is  the  measure  used  by  the  EPA  to  ex¬ 
press  quantitatively  the  cumulative  noise 
exposure  of  a  population. 
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Information  presented  in  the  Report  to 
Congress  (Reference  1)  further  indicated 
that,  based  on  available  data  in  the  sci¬ 
entific  literature,  at  Ldn  values  of  60  dB 
there  is  about  a  2.5  percent  occurrence  of 
speech  interference  and  about  23  percent 
of  the  exposed  population  is  highly  an¬ 
noyed.  Further,  the  EPA  “Levels  Docu¬ 
ment”  (Reference  10^)  specifically  iden¬ 
tified  two  long-term  average  levels  of 
noise  exposure  which  should  not  be  ex¬ 
ceeded  in  order  to  protect  the  public 
health  and  welfare  with  an  adequate 
margin  of  safety: 

A  Day-Night  Level  (Ldn)  no  greater 
than  55  dB,  to  protect  against  an¬ 
noyance  (including  interference  with 
speech  communication) ; 

An  Equivalent  No^e  Level  (Leq)  no 
greater  than  70  dB,  to  protect  against 
significant  adverse  effects  on  hearing. 

As  pointed  out  in  EPA’s  ‘.‘Levels  Docu¬ 
ment”  the  phrase  “health  and  welfare” 
is  taken  to  mean  “complete  physical, 
mental  and  social  well-being  and  not 
merely  the  abs^ce  of  disease  and  in¬ 
firmity”.  It  is  clear  from  the  foregoing 
data  that  noise  due  to  aircraft  operations 
represents  a  significant  hazard  to  the 
health  and  welfare  of  millions  of  persons. 

As  set  forth  in  the  Report  to  Congress, 
the  EPA  has  determined  that,  in  order 
to  protect  the  public  health  and  welfare 
from  aircraft  noise,  it  is  necessary  that 
regulations  be  proposed  to  the  FAA,  for 
promulgation,  in  the  eight  subject  areas 
of  aircraft  noise  control  fi^  ed  earlier  in 
this  preamble. 

The  intent  of  those  aircraft  noise  reg¬ 
ulations  is  to  produce  a  substantial  re¬ 
duction  in  the  number  of  persons 
subjected  to  cumulative  noise  levels  that 
are  considered  hazardous  to  their  health 
and  welfare,  i.e.,  in  the  terms  outlined  in 
the  foregoing  paragraphs,  to  Ldn  values 
of  55  dB  or  greater.  Although  theoreti¬ 
cally  it  might  be  considered  desirable  to 
reduce  the  day-night  level  due  to  air¬ 
craft  noise  to  less  than  55  dB  for  all  per¬ 
sons,  this  is  an  unrealistic  goal.  As 
reported  in  the  Levels  Document,  Refer¬ 
ence  19,  some  62  million  persons  in  the 
United  States  are  estimated  to  be  ex¬ 
posed  to  Ldn  60  or  greater  due  simply  to 
vehicular  trafiSc  noise,  and  some  75  per¬ 
cent  of  the  urban  population  are  esti¬ 
mated  to  be  exposed  to  ambient  so\md 
levels  averaging  Ldn  55  or  greater.  Pres¬ 
ent  technology  does  not  provide  the 
capability  of  reducing  cumulative  noise 
due  to  aircraft  operations  to  Ldn  55  for 
all  persons  without  essentially  destroy¬ 
ing  the  national  air-carrier  system,  with 
all  its  attendant  benefits  to  the  public 
health  and  welfare.  And  even  if  aircraft 
noise  were  completely  eliminated,  many 
millions  of  persons  still  would  be  sub¬ 
jected  to  cumulative  noise  in  excess  of 
Ldn  55  due  to  other  sources,  mainly 
motor  vehicle's.  Consequently,  the  EPA 
has  a  more  modest  and  realistic  goal, 
namely,  to  achieve  the  maximum  reduc¬ 
tion  of  cumulative  noise  due  to  aircraft 
operations  that  is  technologically  feasible 
to  obtain  without  exorbitant  costs.  This 
is  a  position  consistent  with  the  require¬ 
ments  imder  the  Noise  Control  Act  that 
EPA,  as  well  as  the  FAA,  must  meet  in 
developing  and  promulgating  noise  con¬ 
trol  regulations  which  are  within  their 
respective  areas  of  responsibility. 


The  EPA  believes  that  the  succeeding 
paragraphs  quantify  the  environmental 
noise  impact  associated  with  aircraft  and 
airport  operations.  This  is  done  for  both 
a  defined  baseline  situation  and  for  hy¬ 
pothetical  situations  in  which  it  is  as¬ 
sumed  that  one  or  more  of  the  proposed 
aircraft  noise  regulations  has  been  im¬ 
plemented.  Comparison  of  the  various 
sets  of  figures  provides  reasonable  esti¬ 
mates  of  the  noise  reduction  benefits  to 
be  gained  by  implementation  of  the 
various  regulatory  proposals  for  the  con¬ 
trol  of  aircraft  noise. 

ASSESSUENT  OF  NOISE  IMPACT  DUE  TO 

AIRCRAFT  OPERATIONS 

This  section  deals  with  the  health  and 
welfare  effects  of  environmental  noise  in 
terms  of  noise  impact  assessment,  which 
is  a  methodology  for  quantifying  the  ex¬ 
tensiveness  and  severity  of  noise  impact 
by  a  single  number.  An  explanation  of 
Noise  Impact  Methodology  has  been  pre¬ 
sented  in  various  EPA  publications,  in¬ 
cluding  Reference  23.  In  brief,  this  meth¬ 
odology  comprises  the  following  steps, 
for  each  specified  environmental  noise 
situation. 

1.  Determine  (or  estimate)  the  niun- 
ber  of  persons  [P(i)  1  exposed  to  various 
ranges  of  Day-Night  Equivalent  Sound 
Level  (Ldn)  (e.g.,  8.5  million  persons  be¬ 
tween  Ldn  60  and  65;  4.1  million  between 
Ldn  65  and  70,  etc.) . 

2.  Assign  to  each  Ldn  range  a  Frac¬ 
tional  Impact  value  IFI(i)  ]  appropriate 
to  the  criterion  under  consideration.  For 
purposes  of  this  analysis,  Lcta  55  is  con¬ 
sidered  to  represent  a  zero  impact  tFI= 
0],  and  Ldn  75  an  impact  of  1.0  [FI= 
1.01.  For  Ldn  60-65,  FKl)  is  0.375;  for 
Ldn  65-70,  FI(2)  is  0.625;  for  Ldn  70-75, 
FI(3)  is  0.875,  etc. 

3.  For  each  range  of  Ldn  values,  deter¬ 
mine  the  Noise  Impact  Contribution  as 
the  product  of  number  of  persons  exposed 
and  fractional  impact,  or 

NI(l)=[FI(i)]xtP(i)] 

4.  Calculate  the  Equivalent  Noise  Im¬ 
pact,  ENI,  as  the  sum  of  the  Individual 
Noise  Impact  contributions,  or 

EN-SCi)  [FKD]  [P(i)] 

This  quantity  may  be  interpreted  as  the 
equivalent  number  of  persons  “fully  im¬ 
pacted”  by  the  noise  in  the  given  situa¬ 
tion.  For  residential  land  use  affected  by 
noise,  the  ENI  value  is  the  equivalent' 
number  of  persons  exposed  to  Ldn  75. 

To  obtain  an  estimate  of  the  noise  im¬ 
pact  reduction  resulting  from  some  ac¬ 
tion,  such  as  implementation  of  aircraft 
noise  regulation,  one  would  estimate  the 
ENI  values  for  the  baseline  condition  and 
for  the  condition  existing  as  a  result  of 
the  action  taken.  The  result  could  be  ex¬ 
pressed  as  a  change  in  absolute  value,  or 
as  a  ratio,  of  the  baseline  Equivalent 
Noise  Impact. 

1.  Baseline  Noise  Impact — Aircraft  Op¬ 
erations.  For  this  analysis,  the  baseline 
year  of  1972  is  used,  mainly  because  the 
best  available  analyses  of  aircraft  en¬ 
vironmental  noise  have  been  premised  on 
a  1972  baseline  (References  20-22) .  Since 
the  Noise  Control  Act  was  enacted  into 
law  in  1972,  this  baseline  seems  quite 
appropriate. 


Of  the  three  references  listed.  Refer¬ 
ence  20,  “Aircraft  Noise  Reduction  Fore¬ 
cast”,  also  known  as  the  DOT  “23-Air¬ 
port  Study”,  is  the  most  widely  known. 

It  provides  the  basic  data  and  point  of 
departure  for  the  others.  In  terms  of  the 
individual  elements  of  EPA’s  proposed 
regulatory  package,  Reference  21,  which 
extended  the  analysis  of  Reference  20  to 
cover  additional  options  of  noise  reduc¬ 
tions,  seems  most  neai-ly  oriented  to¬ 
wards  evaluation  of  the  effects  of  the 
various  options  considered.  Conse¬ 
quently,  the  calculations  and  results  pre¬ 
sented  in  this  section  are  based  largely 
on  the  data  of  Reference  21,  with  key 
data  points  confirmed  by  Reference  20. 
This  latter  report  adduced  that  the  23 
airports  studied  accommodated  approxi¬ 
mately  half  of  the  operations  nationally 
of  air-carrier  jet  aircraft.  In  terms  of 
total  impact,  however,  independent  anal¬ 
yses  by  EPA  and  its  consultants  indi¬ 
cated  that  the  population  impacted  by 
the  operations  to  and  from  the  23  air¬ 
ports  represented  about  63%  of  the  na¬ 
tional  impacted  population.  The  results 
pi'esented  herein  are  based  on  that 
premise. 

On  the  basis  of  the  Information  dis¬ 
cussed  in  the  previous  paragraphs,  the 
EPA  has  estimated  that  for  the  197P 
baseline  condition,  the  national  popula¬ 
tion  exposed  to  Ldn  65  or  greater  is 
7,925,000  persons,  and  to  Ldn  75  or  great¬ 
er  is  792,000  persons.  This  corresponds  to 
an  Equivalent  Noise  Impact  (END  (con¬ 
sidering  the  population  exposed  to  Ldn 
65  or  greater)  of  approximately  5,800,000 
persons.  By  extrapolating  the  population 
data,  a  rough  estimate  can  be  obtained 
of  the  baseline  population  exposed  to  Ldn 
60  or  greater.  This  rough  estimate  is 
about  25,000,000  persons;  the  corre¬ 
sponding  ENI,  considering  the  popula¬ 
tion  exposed  to  Ldn  60  or  greater,  is 
about  12,000,000  persons. 

2.  Noise  Impact — Projected  Fleet  of  the 
late  197 O's,  with  several  Noise  Control 
Options  Applied.  Summarized  below  are 
the  estimates  of  the  effects  of  several  of 
the  noise  control  options  that  would  be 
undertaken  if  the  regulations  package 
prop>osed  by  EPA  were  promulgated  and 
implemented.  The  resiilts  for  the  late 
1970’s,  are  given  in  terms  of  reduction  in 
numbers  of  persons  exposed  to  Day- 
Night  Equivalent  Levels  of  65  or  greater, 
and  75  or  greater,  respectively,  and  cor¬ 
responding  changes  in  Noise  Impact,  tak¬ 
ing  into  account  the  change  in  air-car¬ 
rier  fleet  mix  and  number  of  operations 
projected  for  that  period. 

ITie  conditions  considered  are  the 
following: 

1978  Baseline  Fleet  (this  reflects  the  Intro¬ 
duction  of  new,  less  noisy  aircraft  that 
meet  or  better  FAR  36  noise  limits,  and  the 
phasing  out  of  old,  noisier  aircraft) . 
Two-Segment  Approach. 

Noise  Abatement  Takeoff. 

Quiet  Nacelle  (QN)  also  referred  to  as  Sound 
Absorption  Material  (SAM)  Retroflt. 

The  estimated  data  on  numbers  of  peo¬ 
ple  affected  in  various  Ldn  ranges,  and 
the  corresponding  changes  in  Noise  Im¬ 
pact,  are  tabulated  below. 

1978  BASELINE  FLEET  (RELATIVE  TO 
1872  BASELINE)  : 

Population  exposed  to  Ldn  66  or  greater  re¬ 
duced  by  2,520,000. 
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Population  exposed  to  Ldn  75  or  greater  re¬ 
duced  by  287, OOP . 

Severity  and  extensiveness  of  Impact  reduced 
by  33.6  percent. 

TWO-SEGMENT  APPROACH  (RBXATIVE  TO  1978 
BASELINE)  : 

Population  exposed  to  Ldn  65  or  greater  re¬ 
duced  by  570,000. 

Population  exposed  to  Ldn  75  or  greater  re¬ 
duced  by  54,000. 

Severity  and  extensiveness  of  Impact  reduced 
by  10.4  percent. 

NOISE  ABATEMENT  TAKEOFF  (RELATIVE  TO  1978 

baseline)  : 

Population  exposed  to  Ldn  65  or  greater  re¬ 
duced  by  1,050,000. 

Population  exposed  to  Ldn  75  or  greater  re¬ 
duced  by  102,000. 

Severity  and  extensiveness  of  Impact  reduced 
by  19.1  percent. 

QUIET  NACELLE  RETROFIT  (RELATIVE  TO  1978 
BASELINE)  : 

Population  exposed  to  Ldn  65  or  greater  re¬ 
duced  by  1,600,000. 

Population  exposed  to  Ldn  75  or  greater  re¬ 
duced  by  283,000. 

Severity  and  extensiveness  of  impact  reduced 
by  32.3  percent.  . 

EPA  has  estimated  that  reduced  flap 
approach,  if  universally  applied,  is  about 
30  percent  as  effective  as  two-segment 
approach  in  reducing  noise  impact.  Ac¬ 
cordingly,  the  EPA  believes  that  adop¬ 
tion  of  the  regulation  proposed  herein 
would  result  in  a  reduction  of  about  3 
r>ercent  in  the  severity  and  extensiveness 
of  airplane  noise  impact.  Based  on  an 
estimated  current  population  of  about 
6.7  million  people  exposed  to  Ldn  65  or 
greater  and  about  650,000  people  exposed 
to  Ldn  75  or  greater,  this  would  mean 
a  reduction  of  about  200,000  in  the  num¬ 
ber  of  persons  exposed  to  Ldn  65  or 
greater,  and  a  reduction  of  about  20,000 
in  the  number  of  persons  exposed  to  Ldn 
75  or  greater.  This  would  be  a  significant 
contribution  to  the  protection  of  the  pub¬ 
lic  health  and  welfare,  and  would  be  es¬ 
sentially  cost-free. 

THRUST  REVERSERS 

The  EPA  Report  to  the  Congress  in 
respect  to  aircraft  noise  (“Report  on  Air¬ 
craft/Airport  Noise”,  Senate  Committee 
on  Public  Works,  Serial  No>  93-8,  August 
1973)  observed,  among  other  things,  that 
thrust  reverse  noise  on  landing  contrib¬ 
utes  to  noise  annoyance  at  some  airports. 
This  noise  depends  on  the  amount  of  the 
reverse  power  applied  and  varies  over 
an  extremely  wide  range,  from  idle  thrust 
(no  appreciable  thrust  reversal)  to  al¬ 
most  takeoff  EKJwer.  On  the  average, 
thrust  reverse  noise  is  apnroximately  10 
EPNdB  lower  than  takeoff  noise.  The  ef¬ 
fect  of  thrust  reverse  noise  on  cumula¬ 
tive  noise  exposure  (e.g.,  Ldn)  is  often 
negligible  because  of  its  lower  level  and 
short  duration  compared  to  sideline  take¬ 
off  noise. 

One  unpleasant  characteristic  of  thrust 
reverse  noise,  however,  is  its  sharp  ap¬ 
plication,  making  it  especially  annoying, 
particularly  at  night.  During  that  time, 
takeoff  noise  is  louder  at  most  locations 
in  the  commimity,  but  the  sound  builds 
up  gradually.  But,  in  the  case  of  thrust 
reversal  there  may  be  a  “startle”  effect  as¬ 
sociated  with  the  noise  which  becomes  a 
problem  when  there  are  people  living  in 
the  vicinity  of  an  operational  runway. 


Thrust  reversal  is  used  on  landing  to 
slow  the  aircraft  at  high  speeds  since 
the  high  kinetic  energy  of  the  aircraft 
can  cause  excessive  heating  and  wear 
of  the  wheel  brakes  at  such  speeds.  As 
the  airplane  slows  down,  the  relative  ef¬ 
fectiveness  of  the  brakes  increases  while 
that  of  the  reverse  thrust  decreases; 
below  about  60  knots,  the  reverse  thrust 
has  very  little  effect  compared  to  the 
brakes.  However,  the  use  of  thrust  rever¬ 
sal  generally  is  not  necessary  even  at  high 
speeds  for  transport  category  aircraft. 
Such  aircraft  have  a  certiflcated  runway 
length  in  which  they  can  safely  land 
and  stop  without  the  use  of  thrust  re- 
versers  and  in  all  cases  that  distance  is 
considerably  shorter  than  the  runway 
length  available  at  the  airports  used  by 
those  aircraft.  In  general,  the  use  or  non¬ 
use  of  thrust  reversal  for  a  particular 
landing  is  situation-dependent  and  from 
a  safety  standpoint  it  may  desirable  to 
deploy  thrust  reversers  on  some  rela¬ 
tively  short  runways.  However,  when 
landing  on  a  long,  dry  runiCay,  with  no 
air  traffic  control  urgency,  the  thrUst 
reverse  noise  is  more  detrimental  to  the 
public  welfare  than  the  additional  ground 
taxi  noise  that  results  from  the  non-use 
of  thrust  reversers. 

In  accordance  with  the  recommenda¬ 
tions  of  the  EPA  Aircraft/ Airport  Noise 
Study  Task  Group  Two  Report,  it  is 
proposed  that  the  PAA  prepare  and  is¬ 
sue  an  Advisory  Circular  which  would 
discuss  the  appropriate  use  of  thrust  re¬ 
versal  and  which  would  encourage  pilots 
to#  minimize  the  use  of  thrust  reverse 
where  it  does  not  adversely  affect  the 
safety  of  the  landing.  The  fact  that  re¬ 
duced  flap  settings  result  in  slightly  in¬ 
creased  landing  speeds  should  also  be 
taken  into  consideration  in  that  circular. 

4 -DEGREE  GLIDE  ANGLE 

As  pointed  out  earlier,  the  EPA  is 
submitting  two  proposals  for  rulemaking 
concerned  with  two-segment  approaches, 
in  addition  to  the  rule  discussed  herein. 
Another  method  of  abating  approach 
noise  which  could  provide  much  of  the 
noise-reduction  benefit  of  the  two-seg¬ 
ment  approach  while  avoiding  some  of 
the  costs  and  complications  is  the  use 
of  a  conventional  single-segment  ap¬ 
proach  using  a  glide  angle  of  4  degrees, 
instead  of  t4ie  conventional  3  degrees  or 
less. 

Conceptually,  introduction  of  a  4  de¬ 
gree  glide,  angle  ILS  approach  would  be 
simple,  requiring  no  change  in  airborne 
avionics  nor  in  the  basic  approach  and 
landing  f^chnique  now  in  use.  It  could 
be  accomplished  by  a  mechanical  ad¬ 
justment  of  the  groimd-based  ILS  glide 
slope  transmitter  from  a  3-degree  to  a 
4-degree  angular  orientation  above  hori¬ 
zontal  and  appropriate  relocation  of  the 
ijiarker  beacons.  For  visual  approach 
guidance,  the  Visual  Approach  Slope  In¬ 
dicators  (VASI)  would  also  have  to  be 
modified  for  the  new  glide  angle,  which 
may  involve  substantial  repositioning  of 
the  light  bars. 

Although  a  small  number  of  airports 
now  have  approach  glide  path  angles 
greater  than  3  degrees,  there  has  not 
been  a  thorough  systematic  program  of 
development  testing  and  in-service  eval¬ 
uation  to  establish  the  practical  accept¬ 


ability  for  all  or  most  airports  of  a 
4-degree  glide  angle  approach.  Conse¬ 
quently,  it  is  not  proposed  herein  to 
initiate  rulemaking  regarding  such  an 
approach.  However,  the  EPA  strongly 
recommends  that  appropriate  studies  be 
initiated  to  determine  both  the  practical 
benefits  to  be  gained  and  the  effects,  if 
any,  on  airplane  operation  and  safety  as 
well  as  pilot  reaction,  of  a  4°  glide  angle 
approach. 

THE  PROPOSED  RULE 

In  consideration  of  the  foregoing,  it  is 
proposed  to  amend  §  91.85  by  adding  a 
new  paragraph  (c)  to  read  as  follows: 

§  91.85  Operating  on  and  in  the  vicin¬ 
ity  of  an  airport:  general  rules. 

*  *  •  *  • 

(c)  When  approaching  for  a  landing, 
each  person  operating  a  civil  turbojet  en- 
ginerpowered  airplane  shall  use  the  min¬ 
imum  certificated  flap  setting  set  forth 
in  the  Airplane  Flight  Manual  that  is 
appropriate  to  each  phase  of  that  ap¬ 
proach  and  landing.  However,  each  pilot 
in  command  has  final  authority  and  re¬ 
sponsibility  for  the  safe  operation  of  his 
airplane  and  he  may  use  a  different  flap 
setting  approved  for  that  airplane  if  he 
determines  that  it  is  necessary  in  the 
interest  of  safety, 

EPA  Proposal  II:  Visual  Two-Segment 
Noise  Abatement  Approach  for  Turbo¬ 
jet  Engine-Powered  Airplanes 

Under  the  requirements  of  Section  7 
(a)  of  the  Noise  Control  Act  of  1972  (Pub. 
L.  92-574,  86  Stat.  1234)  the  Adminis¬ 
trator  of  the  Environmental  Protection 
Agency  conducted  a  study  of  aircraft  and 
airport  noise  and  submitted  a  repoi^ 
thereon  to  the  Congress.  (“Report  on 
Aircraft/ Airport  Noise”,  Senate  Commit¬ 
tee  on  Public  Works,  Serial  No.  93-8,  Au¬ 
gust  1973,  Reference  1).  Under  Section 
611  of  the  Federal  Aviation  Act,  as 
amended  by  the  Noise  Control  Act  of 
1972,  the  Administrator  of  the  EPA  is  also 
required,  not  earlier  than  the  date  of  sub¬ 
mission  of  his  report  to  the  Congress,  to 
submit  to  the  Federal  Aviation  Adminis¬ 
tration  proposed  regulations  to  provide 
such  control  and  abatement  of  aircraft 
noise  and  sonic  boom  (including  control 
and  abatement  through  the  exercise  of 
any  of  the  FAA’s  regulatory  authority 
over  air  commerce  or  air  transportation 
or  over  aircraft  or  airport  operations) 
as  the  Administrator  of  the  EPA  deter¬ 
mines  is  necessary  to  protect  the  public 
health  and  welfare.  In  accordance  with 
the  foregoing  requirement,  the  EPA  pub¬ 
lished  in  the  Federal  Register  on  Febru¬ 
ary  19,  1974  (39  F.R.  6142),  a  “NoUce  of 
Public  Comment  Period”  containing  a 
synopsis  of  the  proposed  rules  it  is  cen- 
sidering  to  achieve  a  satisfactory  level 
of  aircraft  noise  control  and  abatement 
for  the  protection  of  the  public  health 
and  welfare.  The  proposed  rules  and  the 
type  of  control  which  each  rule  would 
implement  are  as  follows: 

FLIGHT  PROCEDURES  NOISE  CONTROL 

( 1 )  Takeoff  procedures. 

(2)  Approach  procedures. 

(3)  Minimum  altitudes. 
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ortation  Meeting,  Hartford,  Conn.,  May  6-8,  Kentucky-Ohio  (Greater  Cincinnati,  Standl- 
976.  ford  Field  (LoulsvUle) )  j 

(13)  “Research  and  Technology  for  Air-  Louisiana  (New  Orleans  International) : 

raft  Noise  Abatement”,  statement  by  Deputy  Maine  (Bangor  International,  Portland  In- 
ssoclate  Administrator,  NASA,  before  Sub-  ternatlonal); 

ommlttee  on  Aviation,  Committee  on  Com-  Massachusetts  (Barnstable  M\mlclpal  (Hy- 
lerce, U.S. Senate, July  1973.  antUs),  Logan  International  (Boston)); 

(14)  “Initial  Flight  and  Simulator  Evalua-  Michigan  (Detrolt-Wayne  County  Metropol- 
lon  of  a  Head-Up  Display  for  Standard  and  Itan) ; 

Folse  Abatement  Visual  Approaches”,  NASA,  Minnesota  (Mlnneapolls-St.  Paul  Interna- 
■M  X-62, 187,  Pebimary  1973.  tlonal) ; 

(15)  “NBAA  Noise  Abatement  Program",  Missouri  (Lambert  International  (St., 
rational  Business  Aircraft  Association,  Re-  Louis) ) ; 

K>rt SR 67-12, Jime  1967.  Nebraska  (Eppley  Airfield  (Omaha)); 

(16)  “Effects  of  Aircraft  Operations  on  New  Jersey  (Atlantic  City,  Mercer  County 

Community  Noise”,  The  Boeing  Company,  (Trenton),  Morristown  Municipal,  New- 
7ommerclal  Airplane  Group,  June  1971.  ark) ; 

(17)  “A  Comparison  of  Aircraft  Approach  New  York  (Albany  County,  J.  P.  Kennedy 

Vngles  at  Los  Angeles  and  San  Diego  Inter-  International  (New  York) ,  LaGuardia 

latlonal  Airports”,  City  of  Inglewood,  Call-  (New  York),  Stewart  (Newburgh),  West- 

Fornia,  June  1972.  Chester  County  (White  Plains)); 

(18)  “Information  on  Levels  of  Environ-  Ohio  (Cleveland-Hopkins  International, 
mental  Noise  Requisite  to  Protect  Public  Dairton  Municipal,  Port  Columbus  Inter- 
Bealth  and  Welfare  with  an  Adequate  Mar-  national); 

gin  of  Safety”.  EPA  Technical  Document  Oklahoma  (Tulsa  International,  Will  Rogers 
660/9-74-004, March  1974.  World  (Oklahoma  City)); 

(19)  C.  Bartel,  L.  C.  Sutherland  and  Pennsylvania  (Philadelphia  International); 

L.  Simpson,  “Airport  Noise  Reduction  Fore-  Rhode  Island  (T.  F.  Green  (Providence) ) ; 
cast”,  DOT  Report  DOT-TST-75-3,  October  Texas  (Dallas-Pt.  Worth  R^onal,  Houston 
1974.  Intercontinental,  San  Antonio  Interna- 

(20)  J.  E.  Wesler,  “Airport  Noise  Abate-  tlonal); 

ment— How  Effective  Can  It  Be?”,  Sound  Vermont  (Burlington International); 
and  Vf brafton,  February  1975,  pp.  16-21.  Virginia  (Dulles  International  (D.C.),  Wash- 

(21)  R.  H.  Peterson  and  R.  F.  Bmke,  Ington  National  (D.C.) ) ; 

“Studies  of  Methods  for  Reducing  Commu-  Washington  (Lewiston  Nez  Perce,  Seattle- 
nlty  Noise  Arormd  Airports”,  Nielsen  Engl-  Tacoma  International);  and 
neering  and  Research,  Inc.,  Report  NEAR  TR  Wisconsin  (Madison  Municipal) , 

SKA^^Tiug^fSS  As  in  the  case  of  other  no^e  reduction 

(22)  “Field  Evaluation  of  3000  Ft.  Glide-  Proposals,  comments  received  from  per- 

slope  Intercept  Program",  Report  No.  FAA  sons  residing  in  the  vicinity  of  the  air- 
AT-72-1,  March  1972.  ports  concerned  generally  favored  the 

(23)  “Approach  and  Landing  Procedmes  two-segment  ILS  approach.  The  com- 

for  Noise  Control”,  EPA  Project  Report,  1  ments  received  from  the  American  As.- 
Juiy  1975.  sociation  of  Airport  Executives  (AOCI) 

REGTTLATORY  HISTORY  also  favored  the  proposal  as  an  effective 

means  of  reducing  the  impact  of  flight 
Advance  Notice  of  Proposed  Rule  Mak-  operations  in  the  approach  area.  In  the 
ing  (ANPRM)  74-12  (39  FR  11193),  is-  opinion  of  one  major  West  Coast  airport 
sued  by  the  FAA  on  March  20, 1974,  pro-  operator  the  proposal  would,  if  adopted, 
posed  regiflations  that  would  require  air-  result  in  a  very  great  cost  benefit  for  the 
craft  landing  at  specified  airports  to  use  entire  aviation  industry.  The  iterator 
a  two-segment  Instrument  Landing  Sys-  stated  that  at  his  airport  alone  the  po- 
tem  (ILS)  approach  In  order  to  reduce  tential  liability  for  noise  is  in  excess  of 
the  noise  Impact  on  persons  or  property  $3  billion  and  that  a  reduction  of  the  90 
underljdng  the  approach  path.  The  pro-  EPNdB  impact  area  in  each  approach 
posed  regulations  would  apply  to  all  civil  zone  from  18  square  miles  to  3.7  square 
turbojet  engine-powered  airplanes  con-  miles  is  a  very  dramatic  and  helpful  im- 


SOURCE  NOISE  CONTROL  I 

(4)  Retroflt/fleet  noise  level. 

(5)  Supersonic  Civil  aircraft  noise.  c 

(6)  Modiflcations  to  Part  36  of  the  i 

Federal  Aviation  Regulations.  < 

(7)  Propeller  driven  small  airplanes.  * 

(8)  Short  haul  aircraft.  ^ 

AIRPORT  OPERATIONS  NOISE  CONTROL  1 

■] 

(9)  Airport  goals,  mechanisms  and 

procedures  by  which  noise  exposure  of  i 
communities  around  airports  can  be  lim-  ] 
ited  to  levels  consistent  with  public 
health  and  welfare  requirements.  * 

This  proposed  rule  is  identifled  as  the  ' 

visual  two-segment  noise  abatement  ap¬ 
proach  portion  of  Item  (2)  above. 
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The  National  Business  Aircraft  Asso-  Dulles  Airport  that  provided  guidance  for 
ciation  (NBAA) ,  speaking  on  behalf  of  its  a  two-segment  approach.  The  first  and 
members- who  use  aircraft  in  the  conduct  second  segment  approach  angles  were  5.5 
of  their  business,  stated  that  the  two-seg-  and  2.5  degrees,  respectively.  The  transi- 
ment  ILS  approach  under  IFR  was  not  tion  point  from  the  first  to  the  second 
warranted  at  this  time  on  the  combined  segment  occurred  at  approximately  1,140 
grounds  of  possible  degradation  of  safety,  ft  altitude,  827  ft  HAA)  and  3.1  nautical 
small  noise  reduction  potential,  and  hig^  miles  from  the  runway  threshold  (827 
cost.  The  Aircraft  Owners  and  Pilots  As-  ft/3.1  nm).  With  the  use  of  these  ap- 
sociation  (AOPA)  were  also  opposed  to  proach  procedures,  as  reported  in  Refer- 
the  use  of  a  two-segment  approach  and  ence  (3),  a  noise  reduction  of  10  dB 


raised  the  issue  of  safety  in  regard  to 
wake  turbulence. 


INTRODUCTION  AND  BASIS 


As  stated 


sty  in  regard  to  (overall  sound  pressure  level)  was  re¬ 
ported  at  a  distance  of  26,000  ft  (4.3 
from  the  runway  threshold. 

As  shown  in  the  NASA  study  reported 
previous  notice  in  Reference  (4),  the  noise  reduction 


(ANPRM  74-12) ,  that  rule  would  require  due  to  steeper  approaches  is  caused  by 
an  ILS  approach  and  landing  to  be  con-  two  factors,  the  increased  altitudes  and 
ducted  at  those  airpwrts  designated  the  reduced  power  setting.  For  the  four 
above.  The  approach  would  consist  of  a  engine  turbojet  airplane  used  in  that 
two-part  descent  with  the  upper  seg-  study,  increasing  the  glide  slope  angle 
ment  glide  angle  flown  at  5  to  6  degrees,  from  3  to  6  degrees  reduced  the  overall 
depending  on  the  type  of  aircraft,  and  sound  pressure  level  under  the  flight 
with  the  second  segment  being  flown  us-  track  by  11.5  to  13.5  dB,  of  which  ap¬ 
ing  the  existing  ILS  glide  slope  angle,  proximately  7  dB  was  due  to  thrust  re- 
Transition  between  upper  and  lower  seg-  duction,  the  remainder  being  due  to  in- 
ments  would  be  accomplished  far  enough  creased  altitude. 


from  touchdown  to  allow  stabilized  con¬ 
ditions  by  700  feet  height  above  airport 
(HAA).  Normally,  the  transition  woifid 
begin  approximately  three  nautical  miles 
from  runway  threshold  and  be  completed 
by  two  nautical  miles  from  threshold. 
The  regulation  would  allow  a  stable,  con¬ 
trolled  approach  down  to  the  Category  I 
weather  minimums  in  the  standard  in¬ 
strument  approach  procedures  issued  un¬ 
der  Part  97  of  the  Federal  Aviation  Reg¬ 
ulations.  The  regulation  would  apply  to 
all  civil  turbojet  airplanes. 

It  is  to  be  noted  that  some  persons,  who 
did  not  favor  the  two-segment  approach 
under  IFR,  were  not  opposed  to  such  an 
approach  under  visual  weather  condi¬ 
tions.  As  a  matter  of  fact,  such  approach 
procedures  under  visual  weather  condi¬ 
tions  are  being  used  by  certain  air  car¬ 
riers  at  some  airports  with  B-727  and  B- 
737  airplanes.  One  operator  has  used  the 
visual  two-segment  approach  at  the  San 
Diego  International  Airport  for  over  a 
decade  using  aircraft  types  as  large  as 
DC-8s.  Based  upon  the  studies  and  tests 
described  and  referred  to  herein,  the  EPA 
believes  that  a  two-segjment  ILS  ap¬ 
proach  under  visual  conditions  would 
provide  significant  noise  relief.  Moreover, 
it  may  be  immediately  useful  during  vis¬ 
ual  weather  conditions  at  most  major 
airports  that  have  Distance  Measuring 
equipment  colocated  with  the  ILS  instal¬ 
lation  (ILS/DME).  Reference  (2)  indi¬ 
cates  that  visual  weather  conditions  (in 
accordance  with  the  visual  critera  dis¬ 
cussed  herein)  prevail  about  70  percent 
of  the  time  at  a  number  of  the  major 
airports  in  the  United  States. 

The  NASA  and  FAA  began  research 
work  on  steep  single-segment  and  two- 
segment  approaches  early  in  the  1960’s. 
The  results  indicate  that  the  noise  reduc¬ 
tion  aspects  of  the  two-segment  ap¬ 
proach  procedure  holds  substantial 
promise  for  significant  noise  reduction 
without  degradation  of  safety,  especially 
for  turbojet  powered  airplanes. 

In  1966,  the  FAA  installed  an  experi¬ 
mental  dual  ILS  glide  path  system  at 


NASA  studies  [References  (5)  and 
(6)1  were  also  conducted  to  determine 
the  requirements  that  would  enable  pilots 
to  fly  two-segment  approach  profiles 
with  the  precision  common  to  conven¬ 
tional  instrument  landing  approaches, 
without  an  increase  in  pilot  workload. 
The  approach  profiles  were  evaluated 
by  eleven  pilots  using  a  research  four- 
engine  turbojet  powered  airplane  which 
had  a  flight  director  modified  for  two- 
segment  approaches,  an  autothrottle, 
and  both  longitudinal  and  lateral  direc¬ 
tional  stability  augmentation.  The  stud¬ 
ies  concluded  that  a  two-segment  ap¬ 
proach  could  be  flown  in  the  modified 
airplane  with  the  same  precision  as  a 
conventional  instrument  landing  ap¬ 
proach  without  a  significant  increase  in 
pilot  workload  in  the  nearly  ideal  condi¬ 
tions  of  the  tests. 

The  NASA  tests  reported  in  Reference 

(6)  used  a  B-727  three-engine  aircraft  to 
fly  6/3  degrees  two-segment  approaches 
with  transition  starting  at  1,115  ft/3.4 
nm  and  completed  by  722  ft/2.6  nm.  Test 
results  for  these  approaches  indicated  a 
noise  reduction  of  6  EPNdB  at  3  nm  and 
10  EPNdB  at  4.5  nm  from  threshold. 

The  FAA  tests  reported  in  Reference 

(7)  studied  nine  approach  noise  abate¬ 
ment  procedures  for  four  different  types 
of  aircraft  (B-727,  KC-135,  B-707-320B, 
and  DC-9).  The  weather  conditions  for 
the  tests  vai'ied  considerably,  a  situation 
typical  of  actual  line  operations  and, 
therefore,  considerable  scatter  was  evi¬ 
dent  in  the  data.  Nevertheless,  the  report 
concluded  that"a  “two-segment  approach 
can  achieve  significant  reductions  in 
noise  along  the  ground”.  Both  procedures 
used  an  initial  intercept  height  of  3,000  ft 
HAA  and  full  flaps.  The  results  of  these 
tests  also  indicated  a  noise  reduction 
averaging  10  to  14  EPNdB  at  5  to  7  nau¬ 
tical  miles  from  the  runway  threshold 
achieved  by  the  use  of  the  two-segment 
approach. 

The  studies  reported  in  References  (8) 
through  (10)  were  conducted  by  NASA 
with  American  Airlines  and  Hydrospace 


Research  Corporation  as  contractors.  In 
these  studies,  two-segment  approaches 
(6/2.5  degrees  with  transition  at  400  ft/ 
1.5  nm)  were  evaluated  durinft  75  hours 
of  flight  in  a  B-720  four  engine  turbojet 
powered  aircraft.  A  total  of  28  pilots  (2 
project  pilots  and  26  guest  pilots  repre¬ 
senting  air  carriers,  FAA,  ALPA,  APA 
and  NASA)  flew  234  two-segment  ap¬ 
proaches  and  34  normal  ILS  approaches. 
All  the  tests  were  made  during  the  day¬ 
time  and  in  calm,  VFR  weather  condi¬ 
tions. 

The  results  of  the  tests  were  then  pre¬ 
sented  to  advisory  committees,  composed 
of  individuals  representing  the  airlines, 
airframe  manufacturers,  avionics  sup¬ 
pliers,  ATA,  ALPA,  and  the  Government 
who  agreed  that  the  two-segpient  ap¬ 
proach  appeared  operationally  feasible, 
but  warranted  additional  evaluation  un¬ 
der  representative  operational  conditions 
in  other  t3mes  of  aircraft.  The  commit¬ 
tees  recommended  that  one  of  the  air¬ 
craft  should  be  a  B-727  because  that  type 
of  aircraft  accounts  for  the  largest  num¬ 
ber  of  arrivals  and  departures  and  is  used 
by  more  air  carriers  than  any  other  type 
of  aircraft.  The  committee  also  recom¬ 
mended  that  another  t3q)e  of  aircraft  to 
be  used  in  the  tests  should  be  a  long- 
range  type  of  aircraft  such  as  the  DC-8 
or  B-707  because  those  aircraft  differ  sig¬ 
nificantly  from  the  B-727  type  of  aircraft 
and  have  a  larger  noise  footprint. 

In  accordance  with  recommendations 
of  the  advisory  committee,  the  B-727  on¬ 
line  flight  test  was  conducted  by  United 
Airlines  under  contract  to  NASA  and  the 
DC-8  on-line  flight  tests  (also  conducted 
by  United  Airlines)  were  recently  com¬ 
pleted  [References  (11-13)  above!.  The 
conclusions  reached  in  those  tests  will 
be  carefully  considered  in  any  final  rule- 
making  action  based  upon  this  notice  of 
proposed  rulemaking. 

TTie  NASA  tests  reported  in  Reference 
(14)  evaluated  thirty-three  approaches 
with  a  B-747  aircraft  equipped  with  a 
cockpit  “head-up”  display  Visual  Ap¬ 
proach.  Monitor  (VAM)  to  aid  the  pilot 
in  transitioning  to  a  normal  glide  path 
from  either  a  higher  or  a  lower  position. 
When  cwnpared  with  a  standard  3  de¬ 
grees  approach,  noise  measurements 
made  during  those  approaches  again  in¬ 
dicate  considerable  noise  reduction.  The 
reductions  ranged  from  6  EPNdB  at  1 
nm  (from  threshold)  to  11  EPNdB  at  5 
nm  for  a  6/3  degrees  approach  with  tran¬ 
sition  at  660  ft/2.1  nm.  Since  a  6  degrees 
upper  segment  with  25  degrees  flaps  was 
slightly  too  steep  for  the  B-747  aircraft, 
use  of  30  degrees  flaps  and/or  5  degrees 
upper  segment  was  recommended  for 
future  tests. 

In  addition  to  the  studies  conducted  by 
NASA  and  FAA,  it  is  to  be  noted  that 
air  carriers,  aircraft  manufacturers  and 
aeronautical  associations  have  made 
studies  regarding  the  feasibility  of  the 
two-segment  approach,  and  in  some 
cases,  air  carriers  are  using  such  ap¬ 
proaches.  For  example,  in  a  report  dated 
12  Jime  1967,  the  National  Business  Air¬ 
craft  Association  recommended  the  use 
of  two-segment  approaches  in  VFR  con¬ 
ditions  [see  Reference  (15)  listed  above!. 
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The  Boeing  Company  in  a  report  issued 
in  June.  1971  [see  Reference  (16)  1.  in¬ 
vestigated  the  reduction  of  noise  by  the 
use  of  the  two-segment  approach.  For  a 
6/3  degrees  approach  with  transition  at 
1,000  ft/8  mn.  the  Boeing  report  pre¬ 
dicted  a  noise  reductlcm  ranging  from 
5.5  EPNdB  at  3.5  nm  to  9.5  EPNdB  at 
6  nm  for  its  B-727  aircraft.  Using  elec¬ 
tronic  guidance  and  a  transition  (250  ft 
HAA)  closer  to  the  airport,  the  report 
also  predicted  a  noise  reduction  ranging 
from  5.2  EPNdB  at  1  nm  to  13  EPNdB 
at  6  nm. 

In  1967,  National  Airlines  began  using 
a  two-segment  approach  at  Miami  In¬ 
ternational  Airport  with  weather  mini- 
mums  of  300  ft.  ceiling  and  5  miles  visi¬ 
bility.  In  1972,  Pacific  Southwest  Airlines 
started  to  use  a  visual  two-segment  ap¬ 
proach  at  airports  used  by  that  airline  in 
California.  In  the  same  year.  Air  Cali¬ 
fornia  also  started  to  use  a  visual  two- 
segmmt  decelerating  approach  with 
B-737  type  aircraft.  The  two-segment 
approach  is  also  used  by  aircraft  as  large 
as  a  DC-8  at  the  San  Diego  International 
Airport.  Most  of  the  approaches  at  this 
alr^rt  are  made  over  high  terrain  to  the 
east  of  the  nmway  which  necessitates  a 
steep  approach.  ITiis  approach  may  be 
either  a  4.5  degrees  single-segment  [a 
nonstandard  Visual  Approach  Slope  In¬ 
dicator  (VASI)  at  this  angle  provides  a 
visual  reference],  or  a  two-segment  ap¬ 
proach  with  a  close-in  transition,  i.e., 
closer  than  1  nm  from  runway  threshold 
[Reference  (17),  above]. 

As  distinguish^  from  the  two-segment 
approach  procedure  in  the  Advance  No¬ 
tice  of  Proposed  Rulemaking,  74-12,  is¬ 
sued  on  March  20.  1974,  (39  F.R.  11193), 
the  two-segment  approach  procedure  in 
this  notice  would  i^ply  only  to  an  ap¬ 
proach  conducted  in  visual  weaUier  con¬ 
ditions  as  set  forth  herein.  Moreover,  it 
would  be  limited  to  civil  turbojet  pow¬ 
ered  airplanes. 

A  two-segment  approach  under  IPR 
conditions  as  propoWd  in  the  ANPRM 
74-12  would  require  an  electronic  equip¬ 
ment  retrofit  for  all  U.S.  and  foreign 
aircraft  using  the  58  airports  in  the 
United  States  having  a  noise  sensitive 
area  within  3  to  8  miles  from  the  run¬ 
ways  under  the  approach  path.  In  the 
case  of  air  carrier  aircraft  the  time  re¬ 
quired  for  the  Installation  of  guidance 
equipment  concurrent  with  scheduled 
aircraft  down  time  is  estimated  to  be 
approximately  3  to  4  years  for  a  normal 
schedxile,  and  ain>roximately  2M  to  Z 
years  for  an  accelerated  schedule  [Ref¬ 
erence  (2) ,  above]. 

In  addition  to  the  substantial  cost,  as 
discussed  below  imder  “Cost  Considera¬ 
tion”  and  the  time  required  for  the  in¬ 
stallation  of  the  airborne  equipment  and 
grotmd  fSMsilities  needed  to  properly  con¬ 
duct  a  two-segment  ILS  approach,  it  ap¬ 
pears  that  a  generally  accepted  total 
system  (airborne  equipment,  ground  fa> 
cillties  and  filght  t^ted  procedures)  for 
an  UjS  two-segment  approach  is  not 
available  at  the  present  time.  Notwith¬ 
standing  the  fact  that  the  FAA  and 
NASA  fUsht  tests  described  herein  were 
conducted  with  equipment  which  en- 
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ables  the  pilots  to  safely  conduct  a  guided 
ILS  two-segment  approach,  it  should  be 
noted  that  most  of  the  tests  were  made 
with  experimental  equipment  or  proce¬ 
dures  and  under  ideal  weather  condi¬ 
tions.  Only  the  NASA/United  Airlines 
tests  were  in  actual  line  operations.  Al¬ 
though  ground  facilities  and  airborne 
equipment  are  now  available, 

(1)  ILS  colocated  with  DME  (ILS/ 
DME)  and  glideslope  computer,  and 
Very  High  Frequency  Omnidirectional 
Range  colocated  with  Tactical  Air  Navi¬ 
gation  (VORTAC)  and  3-Dimensional 
Area  Navigation  (3D-RNAV)  equipment, 
or  in  the  research  phase, 

(2)  Microwave  Landing  Systems 
(MLS),  approved  procedures  have  not 
yet  been  established  with  this  equip¬ 
ment  for  a  two-segment  ILS  approach 
for  routine  commercial  operations. 

An  additional  uncertainty  at  present 
regarding  two-segment  approaches  is  the 
possibility  of  wake  turbiilence.  However, 
as  reported  in  Reference  (11),  the  two- 
segment  approach  apparently  presents 
no  greater  problem  in  regard  to  wake 
turbulence  than  does  the  conventional 
approach.  As  stated  in  the  ANPRM  74- 
12,  the  FAA  and  NASA  are  conducting 
experiments  to  define  this  problem  more 
precisely.  Pending  the  results  of  that 
study,  however,  the  EPA  believes  that 
imder  the  visual  conditions  proposed 
herein,  small  aircraft  not  subject  to  this 
proposal  can  maintain  a  flight  path 
above  the  turbojet  powered  airplanes  by 
visual  reference  without  any  additional 
hazard. 

In  view  of  the  foregoing,  complete  im¬ 
plementation  of  a  two-segment  ILS  ap¬ 
proach  as  proposed  in  the  ANPRM  74-12 
would  not  be  achieved  for  several  years. 
As  an  interim  measure,  the  EPA  believes 
that  a  two-segment  approach  under  the 
visual  conditions  described  herein,  using 
HiS  and  colocated  DME,  is  technically 
feasible  at  this  time,  well  within  the  safe 
(H}erating  performance  of  turbojet  pow¬ 
ered  airplanes,  and  is  capable  of  being 
standardized  for  use  at  any  airport  hav¬ 
ing  those  facilities.  Consequently,  a  two- 
segment  visual  approach,  if  Introduced 
now,  would  achieve  significant  noise  re¬ 
ductions  at  those  airports  having  the 
necessary  ground  facilities  (ILS  and 
colocated  DME) ,  without  the  dday  that 
would  be  required  for  the  installation  of 
airborne  equipment  needed  for  a  two- 
segment  ILS  approach.  If  the  two-seg¬ 
ment  visual  approach  were  adopted,  it 
could  then  be  implemented  at  other  air¬ 
ports  as  rapidly  as  the  necessary  ground 
facilities  are  installed  at  those  airports. 

Accordingly,  in  order  to  protect  the 
health  and  welfare  of  .those  persons  liv¬ 
ing  in  the  noise  sensitive  areas  of  the 
airports  at  which  the  rule  would  apply, 
it  is  proposed  to  require  all  civil  turbojet 
powered  airplanes  to  use  an  approved 
visual  two-segment  approach  when  ap¬ 
proaching  for  a  landing  at  those  airports 
under  the  weather  and  other  conditions 
set  forth  in  this  proposal.  If  the  IDS  two- 
segment  approach  regulation  also  were 
promulgated,  to  take  effect  at  an  am>ro- 
priate  date  in  the  future,  the  regulation 
could  incorporate  both  approaches,  pre¬ 


scribing  the  visual  two-segment  ap¬ 
proach,  as  an  interim  measure,  at  those 
airports  with  the  necessary  ILS/DME 
facilities,  to  be  simerseded  by  the  tTiR 
two-segment  approach  when  that  is  ef¬ 
fectuated. 

HEALTH  AND  WELFARE  CONSIDERATIONS 

The  EPA  Report  to  Congress  on  Air¬ 
craft  and  Airport  Noise  (Reference  1) 
indicated  that  large  numbers  of  persons 
are  subjected  to  levels  of  ciunulative 
noise  exposure  due  to  aircraft  operations 
which  have  a  potential  for  producing  a 
permanent  impairment  of  hearing,  inter¬ 
ference  with  sr>eech,  and  the  generation 
of  annoyance.  That  report  estimated 
that  in  1972,  16  million  persons  in  the 
United  States  were  subjected,  due  to  air¬ 
craft  operations,  to  a  Day-Night  Aver¬ 
age  Sound  Level  of  60  dB  or  greater.  The 
Day-Night  Average  Soimd  Lev^  Ldn  is 
the  measure  used  by  the  EPA  to  express 
quantitatively  and  cumulative  noise  ex¬ 
posure  of  a  population. 

Information  presented  in  the  Report 
to  Congress  (Reference  1)  further  indi-  , 
cated  that,  based  on  available  data  in 
the  scientific  literature,  at  Ldn  values  of 
60  dB  there  is  about  a  2.5  percent  occur-  ' 
rence  of  speech  interference  and  about 
23  percent  of  the  exposed  populatiiHi  is 
highly  annoyed.  Further,  the  EIPA  “Lev¬ 
els  Documents”  (Reference  18)  specifi¬ 
cally  identified  two  long-term  average 
levels  of  noise  exposure  which  should  not 
be  exceeded  in  order  to  protect  the  pub¬ 
lic  health  and  welfare  with  an  adequate 
maigin  of  safety: 

A  Day-Night  Level  (Ldn)  no  greater 
than  55  dB,  to  protect  against  annoy¬ 
ance  (including  interference  with  speech 
communication) ; 

An  Equivalent  Noise  Level  (Leq)  no 
greater  than  70  dB,  to  protect  against 
significant  adverse  effects  on  hearing. 

As  pointed  out  in  EPA’s  “Levels  Docu¬ 
ment”  the  phrase  “health  and  welfare”  is 
taken  to  mean  “complete  physical, 
mental  and  social  well-being  and  not 
merely  the  absence  of  disease  and  in¬ 
firmity”.  It  is  clear  from  the  foregoing 
data  that  noise  due  to  aircraft  opera¬ 
tions  represents  a  significant  hazard  to 
the  health  and  welfare  of  millions  of 
persons. 

As  set  forth  in  the  Report  to  Con¬ 
gress,  the  EPA  has  determined  that,  in 
order  to  protect  the  public  health  and 
welfare  from  aircraft  noise,  it  is  neces¬ 
sary  that  regulations  be  proposed  to  the 
FAA,  for  promulgation,  in  the  eight  sub¬ 
ject  areas  of  aircraft  noise  control  listed 
earlier  in  this  preamble. 

Hie  Intent  of  those  aircraft  noise  reg¬ 
ulations  is  to  produce  a  substantial  re¬ 
duction  in  the  number  of  persons  sub¬ 
jected  to  cumulative  noise  levels  that  are 
considered  hazardous  to  their  health  and 
w^are,  i.e.,  in  the  terms  outlined  in 
the  foregoing  paragraphs,  to  Ldn  values 
of  55  dB  or  greater.  Although  theoreti¬ 
cal^  it  might  be  considered  desirable  to 
reduce  the  day-night  levd  due  to  air¬ 
craft  noise  to  less  than  55  dB  fcM:  all 
persons,  this  is  an  unrealistic  goal.  As 
rep<Hted  in  the  Levels  Document,  Refer¬ 
ence  18,  some  62  million  persons  in  the 
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United  States  are  estimated  to  be  ex¬ 
posed  to  Ldn  60  or  greater  due  simidy 
to  vehicular  traffic  noise,  and  some  75 
percent  of  the  urban  population  are  es¬ 
timated  to  be  exposed  to  ambient  soxmd 
levels  averaging  Ldn  55  or  greater.  Pres¬ 
ent  technology  does  not  provide  the  capa¬ 
bility  of  reducing  cumulative  noise  due  to 
aircraft  operations  to  Ldn  55  for  all  per¬ 
sons  without  essentially  destroying  the 
national  air-carrier  system,  with  all  its 
attendant  benefits  to  the  public  health 
and  welfare.  And  even  if  aircraft  noise 
were  completely  eliminated,  many  mil¬ 
lions  of  persons  still  would  be  subjected 
to  cumulative  noise  in  excess  of  Ldn  55 
due  to  other  sources,  mainly  motor  ve¬ 
hicles.  Consequently,  the  EPA  has  a 
more  modest  and  realistic  goal,  namely, 
to  achieve  the  maximum  reduction  of 
cumulative  noise  due  to  aircraft  opera¬ 
tions  that  is  technologically  feasible  to 
obtain  without  exorbitant  costs.  This  is 
a  position  consistent  with  the  require¬ 
ments  imder  the  Noise  Control  Act  that 
EPA  as  well  as  the  FAA,  must  meet  in 
developing  and  promulgating  noise  con¬ 
trol  regulations  which  are  within  their 
respective  areas  of  responsibility. 

The  EPA  believes  that  the  succeeding 
paragraphs  quantify  the  environmental 
noise  impact  associated  with  aircraft  and 
airport  operations.  This  is  done  for  both 
a  defined  baseline  situation  and  for 
hypothetical  situations  in  which  it  is  as¬ 
sumed  that  one  or  more  of  the  proposed 
aircrsdt  ncdse  regulations  has  been  im¬ 
plemented.  Comparison  of  the  various 
sets  of  figures  provides  reasonable  esti¬ 
mates  of  the  noise  reduction  benefits  to 
be  gained  by  implementation  of  the 
various  regulatory  proposals  for  the  con¬ 
trol  of  aircraft  noise. 

ASSESSMENT  OF  NOISE  IMPACT  DUE  TO 
AIRCRAFT  OPERATIONS 

This  section  deals  with  the  health  and 
welfare  effects  of  environmental  noise  in 
terms  of  noise  impact  assessment,  which 
is  a  method  for  quantifying  the  exten¬ 
siveness  and  severity  of  noise  impact  by 
a  single  niunber.  An  explanation  of  Noise 
Impact  Methodology  has  been  presented 
In  various  EIPA  publications,  including 
Reference'  23.  In  brief,  this  methodology 
comprises  the  following  steps,  for  each 
specified  environmental  noise  situation. 

1.  Determine  (or  estimate)  the  mun- 
ber  of  persons  [P(i)  1  exposed  to  various 
ranges  of  Day-Night  Equivalent  Sound 
Level  (Ldn)  (e.g.,  8.5  million  persons 
betwen  Ldn  60  and  65;.  4.1  million 
between  Ldn  65  and  70,  etc.) 

2.  Assign  to  each  Ldn  range  a  Frac¬ 
tional  Impact  value  [Fl(i)  1  appropriate 
to  the  criterion  under  consideration.  For 
purposes  of  this  analysis,  Ldn  55  is  con¬ 
sidered  to  represent  a  zero  Impact 
[FI=0],  and  Ldn  75  an  Impact  of  1.0 
[FI=1.0].  For  Ldn  6(V-65,  PKl)  is  0.375; 
for  Ldn  65-70,  PI(2)  is  0.625;  for  Ldn  70- 
75.FI(3)  is  0.875;  etc. 

3.  For  each  range  of  Ldn  values,  deter¬ 
mine  the  Noise  Impact  contribution  as 
the  product  of  number  of  persons  ex¬ 
posed  and  fractional  impact,  or 

NI(i)  =  [PI(l)]X[P(l)] 


4.  Calculate  the  Equivalent  Noise  Im¬ 
pact,  ENI,  as  the  sum  of  the  individual 
Noise  Impact  contributions,  or 

ENI=S(i)  [Fl(i)]  tP(i)]. 

This  quantity  may  be  interpreted  as  the 
equivalent  number  of  persons  “fully 
impacted”  by  the  noise  in  the  given  situ¬ 
ation.  For  residential  land  use  affected 
by  noise,  the  ENI  value  is  the  equivalent 
number  of  persons  exposed  to  Ldn  75. 

To  obtain  an  estimate  of  the  noise  im¬ 
pact  reduction  resulting  from  some 
action,  such  an  implementation  of  air¬ 
craft  noise  regulation,  one  would  esti¬ 
mate  the  ENI  values  for  the  baseline  con¬ 
dition  and  for  the  condition  existing 
as  a  result  of  the  action  taken.  The  re¬ 
sult  could  be  expressed  as  a  change  in 
absolute  value,  or  as  a  ratio,  of  the  base¬ 
line  Equivalent  Noise  Impact. 

1.  Baseline  Noise  Impact — Aircraft 
Operations.  For  this  analysis,  the  base¬ 
line  year  of  1972  is  used,  mainly  because 
the  best  available  analyses  of  aircraft 
environmental  noise  have  been  pronised 
on  a  1972  baseline  (References  19- 
21).  Since  the  Noise  Control  Act  was 
enacted  into  law  in  1972,  this  baseline 
seems  quite  apprc^riate. 

Of  the  three  references  listed.  Refer¬ 
ence  19,  “Aircraft  Noise  Reduction  Fore¬ 
cast”,  also  known  as  the  DOT  “23-Alr- 
port  Study",  is  the  most  widely  known. 
It  provides  the  basic  data  and  point  of 
departure  for  the  others.  In  terms  of  the 
individual  elements  of  EPA’s  proposed 
regulatory  package.  Reference  20,  which 
extended  the  analysis  of  Reference  19  to 
cover  additional  options  of  noise  jreduc- 
tion,  seems  most  nearly  oriented  towards 
evaluation  of  the  effects  of  the  various 
opticHis  considered.  Consequently,  the 
calculations  and  results  presented  in  this 
section  are  based  largely  on  the  data  of 
Reference  20,  with  key  data  points  con¬ 
firmed  by  Reference  19.  nils  latter  re¬ 
port  adduced  that  the  23  airports  studied 
accommodated  approximately  half  of 
the  operatixxis  nationally  of  air-carrier 
jet  aircraft.  In  terms  of  total  Impact, 
however,  independent  analyses  by  EPA 
and  Its  consultants  indicated  that  the 
population  impstcted  by  the  operations  to 
and  from  the  23  airports  represented 
about  63%  of  the  national  impacted 
population.  The  results  presented  herein 
are  based  on  that  premise. 

On  the  basis  of  the  information  dis¬ 
cussed  in  the  previous  paragraphs,  the 
EPA  has  estimated  that  for  the  1972 
baseline  condition,  the  national  popula¬ 
tion  exposed  to  Ldn  65  or  greater  is 
7,925,000  persons,  and  to  Ldn  75  or 
greater  is  792,000  persons.  This  corre¬ 
sponds  to  an  Equivalent  Noise  Ir  pact 
(ENI)  (considering  the  populatiou  ex¬ 
posed  to  Ldn  65  or  greater)  of  approxi¬ 
mately  5,800,000  persons.  By  extrapolat¬ 
ing  the  population  data,  a  rouedi  esti¬ 
mate  can  be  obtained  of  the  baseline 
population  exposed  to  Ldn  60  or  greater. 
This  rough  estimate  is  about  25,000,000 
persons;  the  corresponding  ENI,  con¬ 
sidering  the  population  exposed  to  Lto 
60  or  greater,  is  about  12,000,000  presons. 

2.  Noise  Impact — Projected  Fleet  of 
the  late  1970’s,  with  several  Noise  Con¬ 


trol  Options  Applied.  Summarized  be^ow 
are  the  estimates  of  the  effects  of  sev¬ 
eral  of  the  noise  control  options  that 
would  be  undertaken  if  the  regulations 
package  proposed  by  EPA  were  promul¬ 
gated  and  implemented.  The  results,  for 
the  late  1970’s,  are  given  in  terms  of  Re¬ 
duction  in  numbers  of  perscms  exposed  to 
Day-Night  Equivalent  Levels  of  65  or 
greater,  and  75  or  greater,  respectiveh^, 
and  corresponding  changes  in  Noise  Im¬ 
pact,  taking  into  account  the  change  in 
air-carrier  fleet  mix  and  number  of  op¬ 
erations  projected  for  that  period. 

The  conditions  considered  are  the  fol¬ 
lowing: 

1978  Baseline  Fleet  ,(thi3  reflects  the  Intro¬ 
duction  of  new,  less  noisy  aircraft  that 
meet  or  better  FAB  36  noise  llmita,  and 
the  phasing  out  of  old,  noisier  aircraft) . 
Two-Segment  Approach. 

Noise  Abatement  Takeoff. 

Quiet  Nacelle  (QN)  also  referred  to  as  Sound 
Absorpticm  Material  (SAM)  Retrofit. 

The  estimated  data  on  numbers  of 
people  affected  in  various  Ldn  ranges, 
and  the  corresponding  changes  in  Noise 
Impact,  are  tabulated  below. 

ItTB  BASKUm  FX.ZET  (BCLATIVX  TO 
1978  BASSUm) 

Peculation  exposed  to  Ldn  66  or  greater  re¬ 
duced  by  2,520,000. 

Population  exposed  to  Ldn  75  or  greater  re¬ 
duced  by  287,000. 

Severity  and  extensiveness  of  impact  reduced 
by  33.6%. 

TWO-SEGMENT  APPROACH  (REUTITK  TO 
1978  BASEUKK) 

Population  exposed  to  Ldn  66  or  greater  re¬ 
duced  by  670,000. 

Population  exposed  to  Ldn  76  or  greater  re¬ 
duced  by  54,000. 

Severity  and  extensiveness  of  Impact  reduced 
by  10.4%. 

NOISE  ABATEMENT  TAKEOIT  (RELATIVX  TO 
1978  BASEIJNX) 

Population  exposed  to  Ldn  66  or  greater  re¬ 
duced  by  1,050,000. 

Populaticm  exposed  to  Ldn  75  or  greater  re¬ 
duced  by  102,000. 

Seventy  and  extensiveness  of  impact  reduced 
by  19.1%. 

QUIET  NACELLE  RETSOTIT  (RELATIVX  TO 
1978  BASELIIfS) 

Population  exposed  to  Ldn  66  or  greater  re¬ 
duced  by  1,600,000. 

Peculation  exposed  to  Ldn  76  ae  greater  re¬ 
duced  by  283,(X)0. 

Severity  and  extenslvenees  of  Impact  reduced 
by  32.3%. 

Although  adoption  of  visual  two-seg¬ 
ment  aicroach  would  not  provide  as 
much  benefit  as  a  completely  instru¬ 
mented  (e.g.,  ILS)  two-segment  ap¬ 
proach,  substantial  Improvement,  never¬ 
theless,  would  be  expected.  For  example, 
introduction  of  visual  two-segment  ap¬ 
proach  at  ten  of  the  nation’s  busiest  air¬ 
ports  would  be  expected  to  result  in  a 
reduction  in  Noise  Impact  of  more  than 
one-third  the  total  national  reduction 
estimated  for  the  ILS  two-segment  ap¬ 
proach,-  taking  into  account  the  popula¬ 
tion  exposed  to  aln^ane  noise  around 
those  airpmrts  and  the  requlrem^t  for 
specified  daylight  visual  conditions. 
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Although  not  all  of  the  EPA  proposed 
regulations  for  control  of  aircraft  noise 
can  be  quantified  directly  in  terms  of  the 
reduction  in  Equivalent  Noise  Impact,  it 
is  apparent  from  the  foregoing  discus¬ 
sion  that  a  serious  noise  impcu:t  now 
exists,  and  prompt  action  is  necessary  to 
protect  the  public  health  and  welfare.  It 
also  is  apparent  that,  although  the  ex¬ 
pected  evolution  of  the  fieet  will  reduce 
the  noise  Impact  significantly,  implemen¬ 
tation  and  promulgation  of  aircraft  noise 
regulations  is  a  necessary  and  important 
part  of  the  action  that  needs  to  be  taken, 
and  will  yield  substantial  benefits  in  re¬ 
ducing  the  number  of  persons  seriously 
Impacted  by  noise. 

COST  CONSIDERATIONS 

The  visual  two  segment  noise  abate¬ 
ment  approach  procedures  proposed  in 
this  notice,  will  not  place  any  additional 
airborne  equipment  requirements  upon 
the  aircraft  operators  concerned.  How¬ 
ever,  it  is  anticipated  that  there  would 
be  a  change  in  the  operational  costs  for 
the  aircraft  involved.  As  previously  ex¬ 
plained,  steeper  approach  procedures  re¬ 
duce  the  noi^  exposure  area  due  to  their 
inherently  higher  approach  altitudes  and 
required  lower  power  settings.  These 
lower  power  settings  in  the  approach 
phase  of  a  flight  directly  translate  into 
fuel  savings.  Conversely,  higher  approach 
altitudes  induce  higher  operational  costs 
due  to: 

(a)  The  decreased  practical  capacity 
of  an  airport; 

(b)  The  increased  delay  times  result¬ 
ing  from  the  dynamics  of  fiight  control 
at  an  airport;  and 

(c)  The  increased  maneuver  distances 
associated  with  the  geometry  of  two-seg¬ 
ment  approaches. 

It  is  estimated  that  the  minimum  in¬ 
crease,  due  to  the  above  factors,  for  a 
3000  ft  glide  slope  intercept  procedure, 
is  roughly  $8.55  per  fiight  [Reference 
(22),  above].  However,  coxmtering  that 
cost  Increase  is  reduced  fuel  consump¬ 
tion  due  to  the  lower  power  settings.  That 
fuel  saving  is  estimated  to  be  about  380 
pounds  (or  some  58  gallons)  per  landing 
for  a  B-727  aircraft  when  compared  to 
a  conventional  approach.  On  a  per  land¬ 
ing  basis,  saving  58  gallons  of  fuel  at 
25  cents  per  gallon  translates  into  an 
operational  cost  savings  of  $14.50.  This 
saving  will  continue  to  increase  in  ac¬ 
cordance  with  the  increase  in  the  cost 
of  aviation  fuel.  Since  per  landing  sav¬ 
ings  exceed  the  potential  induced  costs, 
adoption  of  the  proposed  procedures  is 
economically  reasonable  in  respect  to 
the  operators  of  the  airplane  to  which 
the  procedures  would  apply. 

If  a  consistent  intercept  point  for  the 
visual  two-segment  approach  is  desired, 
it  is  necessary  to  have  DME  colocated 
with  the  ITjS.  This  proposed  alteration  to 
the  ATC  system  will  take  time  and  money 
to  implement.  Of  the  over  100  ILS  ap¬ 
proaches  to  which  this  rule  would  apply, 
very  few  have  colocated  DME.  It  is  esti¬ 
mated  that  it  will  cost  approximately 
$50,000  per  installatlim  and  the  total  cost 
to  the  FAA  for  100  installations  would 
be  approximately  5  million  dollars.  How¬ 


ever,  a  large  proportion  of  the  total 
potential  benefit  could  be  achieved  by 
installation  of  colocated  ILS  and  DME 
at  a  small  number  of  airports  in  the 
largest  cities,  and  instituting  the  two- 
segment  visual  approach  at  selected  nm- 
ways  at  those  airports.  "For  example, 
implementation  of  two-segment  visual 
approach  at  Los  Angeles  International 
Airport  (LAX) ,  which  already  has  ILS/ 
DME,  would  result  in  a  reduction  of  72 
percent  of  the  population  exposed  to  Ldn 
65  or  greater  [Reference  (19)  ].  This  sig¬ 
nifies  a  decrease  at  that  airport  from 
about  293,000  persons  in  1972  to  81,000 
persons  in  1978  exposed  to  Ldn  65.  This 
would  correspond  approximately  to  a 
redaction  in  Equivalent  Noise  Impact 
(END  of  more  than  36,000  persons  at¬ 
tributable  solely  to  implementation  of 
visual  two-segment  approach  at  LAX, 
in  addition  to  a  reduction  in  ENI  of  about 
156,000  persons  due  to  the  assumed 
changes  in  the  air-carrier  fieet.  The  eco¬ 
nomic  reasonableness  of  the  cost  for  the 
total  installation  may  be  presumed  from 
these  figures  and  the  corresponding  fact 
that  use  of  the  proposed  visual  two- 
segment  approach  would  achieve  much  of 
the  national  reduction  in  ENI  of  432,000 
persons  estimated  for  two-segment  ILS 
approach. 

EXCEPTIONS 

Under  the  provisions  of  this  proposal, 
each  pilot  in  conunand  of  an  aircraft  to 
which  the  rule  applies  is  expressly  given 
final  authority  and  responsibility  for  the 
safe  operation  of  his  airplane.  If  he  de¬ 
termines  in  the  interest  of  safety  that  a 
procedure  other  than  the  two-segment 
visual  approach  should  be  used  for  a 
particular  approach  and  landing,  he  may 
use  another  approved  procedure  upon 
notice  thereof  to  Air  Traffic  Control 
(ATC).  The  authority  for  alternative 
procedures  is  presently  provided  imder 
the  noise  abat«nent  runway  system  re¬ 
quirements  of  §  91.87(g)  and  would  be 
equally  appropriate  for  the  noise  abate¬ 
ment  procediHO  requirements  proposed 
herein.  Since  the  proposed  two-segment 
approach  would  apply  to  those  ap¬ 
proaches  made  under  visual  weather  con- 
diticms  it  would  also  except  those  ap¬ 
proaches  that  could  not  be  conducted  in 
accordance  with  the  applicable  VFR  dis¬ 
tance  from  cloud  criteria. 

NOISE  ABATEMENT  PROCEDURE  CRITERIA 

If  the  two-segment  approach  under 
visual  conditions  is  made  mandatory,  it 
is  proposed  to  apply  the  criteria  set  forth 
below  for  the  use  of  such  facilities.  Com¬ 
ments  in  regard  to  those,  or  other  criteria 
deemed  necessary  or  desirable  for  the  use 
of  a  two-segment  approach  under  visual 
conditions  should  also  be  submitted  by 
interested  persons  for  consideration  by 
the  FAA  and  EPA  in  conjimction  with  the 
adoption  of  the  visual  two-segment  ap¬ 
proach. 

VISUAL  WEATHER  CONDITIONS 

(1)  Daylight  hours. 

(2)  Ceiling  at  or  above  3,000  ft  HAA  in 
the  approcu:h  area. 

(3)  Right  visibility  at  or  greater  than 
5  nm  in  the  approach  area. 


LANDING  AIDS 

(1)  Operative  II£  glide  slope  with  ap¬ 
propriately  located  DME. 

FLIGHT  PROFILE 

(1)  At  or  above  3,000  ft  HAA  at  fiight 
path  ■  distances  of  7  nm  or  more  from 
the  runway  threshold. 

(2)  The  first  segment  at  a  glide  angle 
of  5  to  6  degrees  with  the  initial  intercept 
at  3,000  ft/7  nm,  transitioning  to  the 
second  segment  along  the  ILS  glide 
slope  (nominally,  3  degrees).  Initial 
intercept  at  3,000  ft/6  nm  also  may  be 
considered,  although,  as  shown  below, 
this  would  result  in  an  imdesirably  low 
transaction  altitude  for  a  first  segment 
glide  angle  of  5  degrees.  The  following 
table  shows  the  fiight  profile  transition 
points  for  the  6  and  7  nm  entry  points 
and  first  segment  angles  of  5  and  6 
degrees. 

ENTRY  AT  3,000  FT/6  NM 

(1)  6/3  degrees,  transition  at  930  ft/ 

2.7  nm 

(2)  5/3  degrees,  transition  at  400  ft/ 
1.1  nm 

ENTRY  AT  3,000  FT/7  NM 

(1)  6/3  degrees,  transition  at  1,570  ft/ 

4.7  nm 

(2)  5/3  degrees,  transition  at  1,200  ft/ 
3.6  nm 

_For  the  majority  of  the  turbojet 
powered  airplanes,  imder  most  condi¬ 
tions,  the  entry  at  3,000  ft/6  mn  would 
permit  transition  to  be  initiated  at  1,000 
ft,  and  completed  prior  to  500  ft.  How¬ 
ever,  for  certain  low  drag  airplanes,  such 
as  the  DC-8,  a  5  degrees  upper  segment 
is  more  appropriate  than  6  degrees,  and 
this  would  result  in  a  very  low  transi¬ 
tion  altitude.  The  use  of  a  3,000  ft/7  nm 
entry  point  not  only  accommodates  such 
low  drag  but  also  allows  for  unusual 
variations  in  tailwind,  airspeed,  wind 
shear,  or  other  factors  that  may  make 
the  6  nm  entry  point  marginal  under 
some  conditions. 

Any  two -segment  visual  approach  pro¬ 
cedure  approved  by  the  Administrator 
for  the  use  of  a  particular  runway,  in¬ 
cluding  the  conditions  and  limitations 
appropriate  for  its  use,  would  be  estab¬ 
lished  by  him  under  procedures  similar 
to  those  now  used  for  the  establishment 
of  standard  instrument  approach  pro¬ 
cedures  prescribed  in  Part  97.  However, 
to  distinguish  the  two-segment  approach 
procedures  from  the  standard  instru¬ 
ment  approach  procedures  they  would  be 
placed  in  a  separate  Part  98  and  por¬ 
trayed  on  appropriate  aeronautical 
charts  in  addition  to  being  published  in 
the  9irman’s  Information  Manual. 

THE  PROPOSED  RULE 

In  consideration  of  the  foregoing,  it  is 
projxised  to  amend  §  91.87  of  the  Fed¬ 
eral  Aviation  Regulations  as  follows: 

1.  By  striking  the  word  “and”  appear¬ 
ing  at  the  end  of  paragraph  (e)  (1)  and 
adding  a  semicolon  and  the  word  “and” 
at  the  end  of  paragraph  (e)  (2) . 

2.  By  adding  a  new  subparagraph  Ce) 

(3)  to  read  as  follows: 
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§  91.87  Operation  at  airports  with  op¬ 
erating  control  towers. 

*  •  •  «  « 

^  (e)  Approaches.  *  •  • 

(3)  A  civil  turbojet  engine-powered 
airplane  shall,  when  making  an  approach 
for  a  landing  under  visual  weather  con¬ 
ditions  on  a  runway  having  an  approved 
visual  two-segment  approach  procedure 
prescribed  in  Part  98  of  this  Chapter,  use 
that  procedure  unless  he  notifies  ATC 
that  he  finds  it  necessary  in  the  interest 
of  safety,  or  compliance  with  the  appli¬ 
cable  distance  from  cloud  criteria,  to  use 
a  different  procedure  approved  for  an 
approach  and  landing  on  that  runway. 
As  used  in  this  subparagraph,  “visual 
weather  conditions”  means  during  day¬ 
light  hours  when  the  ceiling  and  visibil¬ 
ity  in  the  approach  are  are  3,000  ft  HAA 
and  5  nautical  miles  from  the  runway 
threshold,  respectively. 

EPA  Proposal  HI:  Two-Segment  ILS 
Noise  Abatement  Approach  for  Turbo¬ 
jet  Engine-Powered  Airplanes 

Under  the  requirements  of  Section  7 
(a)  of  the  Noise  Control  Act  of  1972 
(Pub.  L.  92-574,  86  Stat.  1234)  the  Ad¬ 
ministrator  of  the  Environmental  Pro¬ 
tection  Agency  conducted  a  study  of  air¬ 
craft  and  airport  noise  and  submitted  a 
report  thereon  to  the  Congress.  (Report 
on  Aircraft/ Airport  Noise,  Senate  Com¬ 
mittee  on  Public  Works,  Serial  No.  93-8, 

'  Aug.  1973,  Reference  16) .  Under  Section 
611  of  the  Federal  Aviation  Act,  as 
amended  by  the  Noise  Control  Act  of 
1972,  the  Administrator  of  the  EPA  also 
is  required,  not  earlier  than  the  date  of 
submission  of  his  report  to  the  Congress, 
to  si^mit  to  the  Federal  Aviation  Admin¬ 
istration  proposed  regulations  to  provide 
such  control  and  abatement  of  aircraft 
noise  and  sonic  boom  (including  control 
and  abatem^t  through  the  exercise  of 
any  of  the  FAA’s  regulatory  authority 
over  air  commerce  or  transportation  or 
over  aircraft  or  airport  operations)  as  the 
Administrator  of  the  EPA  determines  is 
necessary  to  i»rotect  the  public  health 
and  welfare.  In  accordance  with  the 
foregoing  requirement,  the  EPA  pub¬ 
lished  In  the  Federal  Register  on  Febru¬ 
ary  19,  1974,  (39  FR  6142)  a  “Notice  of 
Public  Comment  Period”  containing  a 
synopsis  of  the  following  rules  it  is  con¬ 
sidering  in  its  efforts  to  achieve  a  satis¬ 
factory  level  of  aircraft  noise  control  and 
abatement  for  the  protection  of  the  pub¬ 
lic  health  and  welfare.  The  proposed 
rules  and  the  type  of  control  which  each 
rule  would  implement  are  as  follows: 

FLIGHT  procedures  NOISE  CONTROL 

( 1 )  Takeoff  procedures. 

(2)  Approach  procedures. 

(3)  Mlnimiun  altitudes. 

SOURCE  NOISE  CONTROL 

(4)  Retrofit/fleet  noise  level. 

(5)  Supersonic  cl^  aircraft  noise. 

(6>  Modificatiom  to  Part  36  of  the 
Federal  Aviation  Regulations. 

(7)  Propeller  driven  small  aindanes. 

(8)  Short  haul  aircraft. 


AIRPORT  OPERATIONS  NOISE  CONTROL 

(9)  Airport  goals,  mechanisms  and 
procedures  by  which  noise  exposure  of 
communities  around  airports  can  be  lim¬ 
ited  to  levels  consistent  with  public 
health  and  welfare  requirements. 

This  proposed  rule  is  identified  as  the 
two-segment  ILS  noise  abatement  ap¬ 
proach  portion  of  item  (2)  above. 
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REGULATORY  HISTORY 

Advance  Notice  of  Proposed  Rule  Mak¬ 
ing  (ANPRM)  74-12  (39  FR  11193).  Is¬ 
sued  by^the  FAA  on  March  20, 1974,  pro¬ 
posed  regulations  that  would  require  air¬ 
craft  landing  at  specified  airports  to  use 
a  two-segment  ILS  approach  in  order  to 
reduce  the  noise  impact  on  persons  or 
property  underlying  the  approach  path. 
The  proposed  regulations  would  ap^y 
to  all  civil  turbojet  engine-powered  air¬ 
planes  conducting  an  ILS  approach  to 
over  100  ILS  equipped  runways  located 
at  58  major  airports  in  the  UJS.  The  55 
airports,  listed  by  state,  that  were  iden¬ 
tified  in  ANPRM  74-12  as  b^ng  under 
consideration  for  implementation  of  the 
two-segment  ILS  noise  abatement  ap¬ 
proach  are  repeated  herein  for  the  in¬ 
formation  of  all  Interested  p^:son8. 

Arizona  (Sky  Harbor  (Phoenix),  Tucson 
International) ; 

California  (Freno  Air  Terminal,  Hollywood- 
Bmbank.  Lindberg  Field  (San  Diego) ,  Long 
Beach,  Loe  Angeles  International.  Oakland 
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International,  Ontario  International,  Or¬ 
ange  County  (Santa  Ana) ,  San  Jose  Munic¬ 
ipal  San  Francisco  International); 

Colorado  (Stapleton  International  (Den¬ 
ver)  ) ; 

Connecticut  (Bradley  International  (Wind¬ 
sor  Locks) ) ; 

Florida  (Miami  International,  Tampa  Inter¬ 
national)  ; 

Georgia  (Atlanta  Hartsfleld  International); 
Illinois  (Chicago-Midway,  Chicago-OHare 
International) ; 

Iowa  (Des  Moines  Municipal) ; 

Kentucky-Ohlo  (Greater  Cincinnati,  Standi- 
ford  Field  (Louisville) ) ; 

Louisiana  (New  Orleans  International); 

Maine  (Bangor  International,  Portland  In¬ 
ternational)  ; 

Massachtisetts  (Barnstable  Municipal  (Hyan- 
nis),  Logan  International  (Boston)); 
Michigan  (Detroit- Wa3me  County  Metro¬ 
politan)  ; 

Minnesota  (Minneapolis-St.  Paul  Interna¬ 
tional)  ; 

Missouri  (Lambert  International  (St. 
Louis) ) ; 

Nebraska  (Eppley  Airfield  (Omaha) ) ; 

New  Jersey  (Atlantic  City,  Mercer  County 
(Trenton),  Morristown  Municipal,  New¬ 
ark); 

New  York  (Albany  Coimty,  J.  F.  Kennedy  In¬ 
ternational  (New  York) ,  La  Ouardia  (New 
York),  Stewart  (Newburgh),  Westchester 
Covtnty  (White  Plains)); 

Ohio  (Cleveland-Hopklns  International,  Day- 
ton  Municipal,  Port  Columbus  Interna¬ 
tional)  ; 

Oklahoma  (Ttilsa  International,  Will  Rogers 
World  (Oklahoma  City)); 

Pennsylvania  (Philadelphia  International) ; 
Rhode  Island  (T.  F.  Green  (Providence) ) ; 
Texas  (Dallas-Ft.  Worth  Regional,  Houston 
Intercontinental,  San  Antonio  Interna¬ 
tional)  ; 

Vermont  (Burlington  International) ; 

Virginia  (Dulles  International  (D.C.),  Wash¬ 
ington  National  (D.C.) ) ; 

Washington  (Lewiston  Nez  Perce,  Seattle- 
Tacoma  International);  and 
Wisconsin  (Madison  Municipal). 

As  In  the  case  of  other  noise  reduc¬ 
tion  proposals  the  comments  received 
from  persons  residing  in  the  vicinity  of 
the  airports  concerned  generally  favored 
the  proposal.  The  comments  received 
from  the  American  Association  of  Air¬ 
port  Executives  (AAAE)  also  favored 
the  proposal  as  an  effective  means  of 
reducing  tiie  impact  of  flight  operations 
in  the  approach  area.  In  the  opinion  of 
one  major  West  Coast  airport  operator 
the  proposal  would,  if  adopted,  result 
in  a  very  great  cost  beneflt  for  the  entire 
aviation  industry.  The  operator  stated 
that  at  his  airport  idone  the  potential 
liability  for  noise -is  in  excess  of  $3  bil¬ 
lion  and  that  a  reduction  of  the  90 
EPNdB  impact  area  in  each  approach 
zone  from  18  square  miles  to  3.7  square 
miles  is  a  very  dramatic  and  helpful  im¬ 
provement  that  could  be  of  great  sig¬ 
nificance  in  that  liability.  It  should  be 
pointed  out  here  that  this  estimate  of 
the  Improvement  obtainable  with  two- 
segment  approach  is  over-optimistic; 
a  30  to  60%  reduction  in  the  90  EPNdB 
impact  area  is  more  reasonable. 

,  Conversely,  the  aircraft  operators 
were  generally  opposed  to  the  two- 
segment  HiS  approach.  The  Airline  Pilots 
Association  (ALPA  and  IPALPA) ,  speak¬ 
ing  for  its  members,  stated  that  the 
two-segment  IL8  approach  is  not  ac¬ 
ceptable  to  the  pilot  community  and  as 


proposed,  it  leaves  many  questions  still 
unresolved.  As  an  optional  method  of 
reducing  noise  the  pilot  associations  sug¬ 
gest  quieter  airplanes  and  retrofit.  The 
Air  Transport  Association  (ATA) ,  on  the 
other  hand,  speaking  for  its  air  carrier 
members,  believes  the  benefits  of  a  two- 
segment  approach  are  overstated  and 
the  costs  understated.  Moreover,  it  be¬ 
lieves  the  two-segment  ILS  approach  is 
not  yet  adequately  proved  in  service  to 
introduce  as  a  mandatory  procedure. 

The  National  Business  Aircraft  Asso¬ 
ciation  (NBAA) ,  speaking  on  behalf  of 
its  members  who  use  aircraft  in  the  con¬ 
duct  of  their  business,  stated  that  the 
two-segment  ILS  approach  imder  IPR 
was  not  warranted  at  this  time  on  the 
combined  grounds  of  possible  degrada¬ 
tion  of  safety,  small  noise  reduction  po¬ 
tential,  and  high  cost.  The  Aircraft 
Owners  and  Pilots  Association  (AOPA) 
were  also  opposed  to  the  use  of  a  two- 
segment  approach  and  raised  the  issue 
of  safety  in  regard  to  wake  turbulence. 

INTRODUCTION  AND  BASIS 

Notwithstanding  the  foregoing  com¬ 
ments  in  opposition  to  the  two-segment 
ILS  approach,  the  EPA  believes  that  the 
use  of  a  two-segment  ILS  approach  for 
civil  turbojet  engine-powered  airplanes 
can  provide  signiflcwit  noise  abatement 
within  existing  technology  and  pilot  ca¬ 
pability  without  degradation  of  safety. 
Since  the  FAA  has  not  taken  additional 
rule  making  action  in  regard  to  ANPRM 
74-12,  the  EPA  has  submitted  this  rec¬ 
ommended  notice  of  proposed  rule  mak¬ 
ing  for  the  consideration  of  the  FAA 
Administrator  under  the  mandates  of 
Section  611  of  the  Federal  Aviation  Act 
of  1958  as  amended.  It  is  published 
herein  for  the  information  and  com¬ 
ments  of  all  interested  persons.  In  the 
preparation  of  those  comments  it  is  to 
be  noted  that  the  EPA  has  also  sub¬ 
mitted  separate  noise  reduction  propos¬ 
als  for  a  two-segment  ILS  approach 
imder  visual  conditions  and  for  the  use 
of  reduced  flap  settings  during  the  ap¬ 
proach  and  landing.  Both  of  these  pro¬ 
posals  apply  to  civil  turbojet  engine- 
powered  airplanes  and  may  be  Issued  In 
separate  rule  making  actions  by  the  FAA 
under  the  provisions  of  section  611  of 
the  Federal  Aviation  Act. 

As  stated  in  the  previous  notice 
(ANPRM  74-12),  the  two-segment  ILS 
approach  rule  would  require  an  ILS  ap¬ 
proach  and  landing  to  be  conducted  at 
those  airports  designated  above.  The  ap¬ 
proach  would  consist  of  a  two-part 
descent  with  the  upper  segment  glide 
angle  flown  at  5  to  6  degrees,  depending 
on  the  type  of  aircraft,  and  with  the 
second  segment  betog  flown  using  the 
existing  ILS  glide  slope  angle.  Transition 
between  upper  and  lower  segments 
would  be  accomplished  far  enough  from 
touchdown  to  allow  stabilized  conditions 
by  700  feet  height  above  airport  (HAA) . 
Normally,  the  transition  would  begin 
approximately  three  nautical  miles  from 
runway  threshold  and  be  completed  by 
two  nautical  miles  from  thre^old.  The 
regulation  would  allow  a  stable,  con¬ 
trolled  approach  down  to  the  Category  I 
weather  minlmums  In  the  standard  in¬ 


strument  approach  procedures  Issued 
under  Part  97  of  the  Federal  Aviation 
Regulations.  The  regulation  would  apply 
to  all  civil  turbojet  airplanes. 

The  two-segment  noise  abatement  ap¬ 
proach  technique  has  been  under  devel¬ 
opment  over  the  past  several  years  and 
has  progressed  from  the  engineering  and 
development  phase  to  operational  eval¬ 
uation  under  actual  operating  conditions 
in  the  national  airspace  system.  Several 
variations  of  the  two-segment  approach 
have  been  examined  and  one  airline  has 
adopted  a  two-segment  approach  pro¬ 
cedure  under  visual  conditions  with  con¬ 
ventional  cockpit  instrumentation. 

The  National  Aeronautics  and  Space 
Administration  (NASA)  and  FAA  began 
research  work  on  steep  single-segment 
and  two-segment  approaches  early  in  the 
1960’s.  It  appears  that,  of  the  various  ap¬ 
proach  procedures  studied,  the  two-seg¬ 
ment  approach  holds  the  most  promise 
for  significant  noise  relief  without  im¬ 
pairment  of  safety,  especially  for  turbo¬ 
jet  engine-powered  airplanes. 

In  1966,  the  FAA  installed  an  experi¬ 
mental  dual  ILS  glide  path  system  at 
Dulles  Airport  that  provided  guidance 
for  a  two-segment  approach.  The  first 
and  second  s^ment  approach  angles 
were  5.5  and  2.5  degrees,  respectively. 
The  transition  point  from  the  first  to  the 
second  segment  occurred  at  approxi¬ 
mately  1,140  ft  altitude  (827  ft  HAA) 
and  3.1  nautical  miles  from  threshold 
(827  ft/3.1  nm).  With  the  use  of  these 
approach  procedures,  as  reported  in 
Reference  (1),  a  noise  reduction  of  10 
dB  (overall  soimd  pressure  level)  was 
observed  at  a  distance  of  26,000  feet  (4.3 
nm)  from  the  runway  threshold. 

As  shown  in  the  NASA  study  reported 
in  Reference  (2) ,  the  noise  reduction  due 
to  steeper  approaches  is  caused  by  two 
factors,  the  increased  altitudes  and  the 
reduced  rwwer  setting.  For  the  four  en¬ 
gine  turbojet  airplane  used  in  that  study, 
increasing  the  glide  slope  angle  from  3 
to  6  degrees  reduced  the  overall  sound 
pressure  level  under  the  flight  track  by 
11.5  to  13.5  dB,  of  which  approximately 
7  dB  was  due  to  thrust  reduction,  the  re¬ 
mainder  being  due  to  increased  altitude. 

NASA  studies  [References  (3)  and 
(4)1  were  also  conducted  to  determine 
the  requirements  that  would  enable 
pilots  to  fly  two-segment  approach  pro¬ 
files  with  the  precision  common  to  con¬ 
ventional  instrument  landing  ap¬ 
proaches.  without  an  increase  in  pilot 
workload.  The  approach  profiles  were 
evaluated  by  11  pilots  using  a  research 
four-engine  turbojet  powered  airplane 
which  had  a  flight  director  modified  for 
two-segfnent  approaches,  an  autothrot¬ 
tle,  and  both  longitudinal  and  lateral 
directional  stability- augmentation.  The 
studies  concluded  that  a  two-segment 
approach  could  be  flown  in  the  modified 
airplane  with  the  same  precision  as  a 
conventional  one-segment  instrument 
landing  approach  without  a  significant 
increase  in  pilot  workload  in  the  nearly 
ideal  conditions  of  the  tests. 

The  NASA  tests  reported  in  Reference 
(5)  used  a  B-727  three-engine  aircraft 
to  fly  6/3  degrees  two-segment  ap¬ 
proaches  with  transition  starting  at 
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1,115  ft/3.4  nm  and  completed  by  722 
ft/2.6  nm.  Test  results  for  these  ap¬ 
proaches  indicated  a  noise  reduction  of 
6  EPNdB  at  3  nm  and  10  EPNdB  at  4.5 
nm  from  threshold. 

The  FAA  tests  reported  in  Reference 
(6)  studied  nine  approach  noise  abate¬ 
ment  procedures  for  four  different  types 
of  aircraft  (B-727,  KC-135.  B-707-320B, 
and  DC-9).  The  weather  conditions  for 
the  tests  varied  considerably,  a  situation 
typical  of  actual  line  operations  and, 
therefore,  considerable  scatter  was  evi¬ 
dent  in  the  data.  Nevertheless,  the  re¬ 
port  concluded  that  a  “two-segment  ap¬ 
proach  can  achieve  significant  reduc¬ 
tions  in  noise  along  the  ground”.  Both 
procedures  used  an  initial  intercept 
height  of  3,000  feet  HAA  and  full  flaps. 
The  results  of  these  tests  also  indicated 
a  noise  reduction  averaging  10  to  14 
EPNdB  at  5  to  7  nautical  miles  from  the 
runway  threshold  achieved  by  the  use  of 
the  two-segment  approach. 

The  studies  reported  in  References  (7) 
through  (9)  were  conducted  by  NASA 
with  American  Airlines  and  Hydrospace 
Research  Corporation  as  contractors.  In 
these  studies,  two-segment  approaches 
(6/2.5  degrees  with  transition  at  400  ft/ 
1.5  nm)  were  evaluated  during  75  hours 
of  flight  in  a  B-720  four  engine  turbojet 
powered  aircraft.  A  total  of  28  pilots  [2 
project  pilots  and  26  guest  pilots  repre¬ 
senting  air  carriers,  FAA,  ALP  A,  Allied 
Pilots  Association  (APA)  and  NASA] 
flew  234  two-segment  approaches  and  34 
normal  ILS  approaches.  All  the  tests 
were  made  during  the  daytime  and  in 
calm  visual  conditions. 

The  results  of  the  tests  were  then  pre¬ 
sented  to  advisory  committees,  composed 
of  individuals  representing  the  airlines, 
airframe  manufacturers,  avionics  sup¬ 
pliers,  ATA,  ALP  A,  and  the  Government, 
who  agreed  that  the  two-segment  ap¬ 
proach  appeared  operationally  feasible, 
but  warranted  additional  evalution  under 
representative  operational  conditions  in 
other  types  of  aircraft.  The  committees 
recommended  that  one  of  the  aircraft 
should  be  a  B-727  because  that  type  of 
aircraft  accounts  for  the  largest  niunber. 
of  arrivals  and  departures  and  is  used 
by  more  air  carriers  than  any  other  type 
of  aircraft.  The  committee  also  recom¬ 
mended  tht  another  type  of  aircraft  to  be 
used  in  the  tests  should  be  a  long-range 
type  of  aircraft  such  as  the  DC-8  or  B- 
707  in  order  to  extend  the  applicability 
to  the  data,  as  those  aircraft  differ  sig¬ 
nificantly  from  the  B-727  type  of  aircraft 
and  have  a  larger  noise  footprint.  In  ac¬ 
cordance  with  recommendations  of  the 
advisory  committee,  on-line  flight  evalu¬ 
ations  were  conducted  with  B-727  and 
DC-8  airplanes  by  United  Airlines  under 
contract  to  NASA,  Reference  (10) . 

The  results  of  the  UAL  investigation 
and  tests  under  this  NASA  contract  were 
discussed  at  a  recent  status  reporting 
session  held  by  NASA  (Reference  11). 
The  key  points  presented  are  summarized 
below: 

Two-Segment  avionics  have  been  developed 
and  certified  for  airline  use. 

These  avionics  msike  use  of  contemporary 
ground  navigational  aids. 


Crew  procedures  have  been  developed  to  be 
nearly  Identical  to  those  in  use  by  the  air 
carriers. 

Procedures  and  equipment  are  being  evalu¬ 
ated  under  a  wide  variety  of  op>eratlonal 
conditions;  Usable  under  VFR  &  IFR  con¬ 
ditions;  Compatible  with  ATC  (based  on 
727  tests) ;  Normal  ILS  approach  should  be 
used  during  icing  or  in  extreme  tail  winds. 
Noise  reduction  has  been  measured. 

System  costs  have  been  estimated. 

Adaptability  to  the  ^entire  fieet  has  been 
shown. 

The  UAL  researchers  indicated  that 
some  problems  and  imcertainties  re¬ 
mained  unresolved.  However,  most  of  the 
factors  identified  as  problems  reside 
largely  in  the  fact  that  two-segment  ap¬ 
proach  has  not  been  in  widespread  use, 
and  they  would  be  resolved  as  the  neces¬ 
sary  hardware  and  techniques  were  in¬ 
troduced  into  the  air-carrier  system. 

The  NASA  tests  reported  in  Reference 
(12)  evaluated  thirty-three  approaches 
with  a  B-747  aircraft  equippM  with  a 
cockpit  “head-up”  display  Visual  Ap¬ 
proach  Monitor  (VAM)  to  aid  the  pilot 
in  transitioning  to  a  normal  glide  path 
from  either  a  higher  or  a  lower  position. 
When  compared  with  a  standard  3  de¬ 
grees  approach,  noise  measurements 
made  during  those  approaches  again  in¬ 
dicated  considerckble  noise  reductions. 
The  reductions  ranged  from  6  EPNdB  at 
1  nm  (from  runway  threshold)  to  11 
EPNdB  at  5  nm  for  a  6/3  degree  approach 
with  transition  at  660  ft/2.1  nm.  Since 
a  6  degrees  upper  segment  with  25  de¬ 
grees  flaps  was  slightly  too  steep  for  the 
747  aircraft,  use  of  30  degree  flaps  and/or 
5  degrees  upper  segment  was  recom¬ 
mended  for  future  tests. 

In  addition  to  the  studies  conducted  by 
NASA,  EPA  and  the  FAA,  it  is  to  be  noted 
that  air  carriers,  aircraft  manufacturers 
and  aeronautical  associations  have  made 
studies  regarding  the  feasibility  of  the 
two-segment  approach,  and  in  some 
cases,  air  carriers  are  using  such  ap¬ 
proaches.  For  example,  in  a  report  dated 

12  June  1967,  the  National  Business  Air¬ 
craft  Association  (NBAA)  recommended 
the  use  of  two-segment  approaches  in 
VFR  weather  conditions  [Reference  (13) 
listed  above].  The  Boeing  Company  in  a 
report  issued  in  June,  1971,— Reference 
(14),  investigated  the  reduction  of  noise 
by  the  use  of  the  two-segment  approach. 
For  a  6/3  degrees  approach  with  transi¬ 
tion  at  1,000  ft/3  nm,  the  Boeing  report 
predicted  a  noise  reduction  ranging  from 
5.5  EPNdB  at  3.5  nm  to  9.5  EPNdB  at  6 
nm  from  threshold  for  its  B-727  aircraft. 
Using  electronic  guidance  and  a  transi¬ 
tion  (250  ft  HAA)  closer  to  the  airport, 
the  report  also  predicted  a  noise  reduc¬ 
tion  ranging  from  5.2  EPNdB  at  1  nm  to 

13  EPNdB  at  6  nm. 

In  1967,  National  Airlines  began  using 
a  two-segment  approach  at  Miami  Inter¬ 
national  Airport  with  weather  minimums 
of  3,000  feet  ceiling  (above,  ground)  and 
five  nautical  miles  visibility.  In  1972, 
Pacific  Southwest  Airlines  started  to  use 
a  visual  two-segment  approach  at  air¬ 
ports  used  by  that  airline  in  California. 
In  the  same  year,  Air  California  also 
started  to  use  a  visual  two-segment  de¬ 
celerating  approach  with  B-737  type  air¬ 


craft.  The  two-segment  approach  is  also 
used  by  aircraft  as  large  as  a  DC-8  at  the 
San  Diego  International  Airport.  Most 
of  the  approaches  at  this  airport  are 
made  over  high  terrain  to  the  east  of  the 
runway  which  necessitates  a  steep  ap¬ 
proach.  This  approach  may  be  either  a 
4.5  degrees  single-segment  [a  non-stand¬ 
ard  Visual  Approach  Slope  Indicator 
(VASI)  at  this  angle  provides  a  visual 
reference],  or  a  two-segment  approach 
with  close-in  transition,  i.e.,  closer  than 
1  nm  from  runway  threshold  [Reference 
(15),  above] w 

HEALTH  AND  WELFARE  CONSIDERATIONS 

The  EPA  Report  to  Congress  on  Air- 
ci'aft  and  Airport  Noise  (Reference  16) 
indicated  that  large  niunbers  of  persons 
are  subjected  to  levels  of  cumulative  noise 
exposure  due  to  aircraft  operations  which 
have  a  potential  for  producing  a  perma¬ 
nent  impairment  of  hearing,  interfer¬ 
ence  with  speech,  and  the  generation  of 
annoyance.  That  report  estimated  that 
in  1972,  16  million  persons  in  the  United 
States  were  subjected,  due  to  aircraft 
operations,  to  a  Day-Night  Average 
Sound  Level  of  60  dB  or  greater.  The 
Day-Night  Average  Sound  Level,  Ldn  is 
the  measure  used  by  the  EPA  to  express 
quantitatively  the  cumulative  noise  ex¬ 
posure  of  a  population. 

In  formation  presented  in  the  Report 
to  Congress  (Reference  16)  further  indi¬ 
cated  that,  based  on  available  data  In  the 
scientific  literature,  at  Ldn  values  of  60 
dB  there  is  about  a  2.5  percent  occurrence 
of  speech  interference  and  about  23  per¬ 
cent  of  the  exposed  population  is  highly 
annoyed.  Further,  the  EPA  “Levels  Doc¬ 
ument”  (Reference  17)  specifically  Iden¬ 
tified  two  long-term  average  levels  of 
noise  exposure  which  should  not  be  ex¬ 
ceeded  in  order  to  protect  the  public 
health  and  welfare  with  an  adequate 
margin  of  safety: 

A  Day-Night  Level  (Ldn)  no  greater 
than  55  dB,  to  protect  against  annoy¬ 
ance  (including  interference  with  speech 
communication) ; 

An  Equivalent  Noise  Level  (Leq)  no 
greater  than  70  dB,  to  protect  against 
significant  adverse  effects  on  hearing. 

As  pointed  out  in  EPA’s  “Levels  Doc¬ 
ument”  the  phrase  “health  and  welfare” 
is  taken  to  mean  “complete  physical, 
mental  and  social  well-being  and  not 
merely  the  absence  of  disease  and  infirm¬ 
ity.”  It  is  clear  from  the  foregoing  data 
that  noise  due  to  aircraft  operations  rep¬ 
resents  a  significant  hazard  to  the  health 
and  welfare  of  millions  of  persons. 

As  set  forth  in  the  Report  to  Congress, 
the  Eff»A  has  determined  that,  in  order 
to  protect  the  public  health  and  welfare 
from  aircraft  noise,  it  is' necessary  that 
regulations  be  proposed  to  the  FAA,  for 
promulgation,  in  the  eight  subject  areas 
of  aircraft  noise  control  listed  earlier  in 
this  preamble. 

The  intent  of  those  aircraft  noise  reg¬ 
ulations  is  to  produce  a  substantial  re¬ 
duction  in  the  number  of  persons  sub¬ 
jected  to  cumulative  noise  levels  that  are 
considered  hazardous  to  their  health  and 
welfare,  l.e.,  in  the  terms  outlined  in  the 
foregoing  paragraphs,  to  Ldn  values  of 
55  dB  or  greater.  Although  theoretically 
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it  might  be  cozisldered  desirable  to  reduce 
the  day-night  level  due  to  aircraft  noise 
to  less  than  55  dB  for  all  persons,  this 
Is  an  imreallstlc  goal.  As  reported  in  the 
Levels  Document,  Reference  17,  some  62 
million  persons  In  the  United  States  are 
estimated  to  be  exposed  to  Ldn  60  or 
greater  due  simply  to  vehicular  traffic 
noise,  and  some  75  percent  of  the  urban 
population  are  estimated  to  be  exposed 
to  ambient  sound  levels  averaging  Ldn  55 
or  greater.  Present  technology  does  not 
provide  the  capability  of  reducing  cumu¬ 
lative  noise  due  to  aircraft  operations  to 
Ldn  55  for  all  persons  without  essentially 
destroying  the  national  air-carrier  sys¬ 
tem  with  all  its  attendant  benefits  to  the 
public  health  and  welfare.  And  even  if 
aircraft  noise  were  completely  elimi¬ 
nated,  many  millions  of  persons  still 
would  be  subjected  to  cumulative  noise 
In  excess  of  Ldn  55  due  to  other  sources, 
mainly  motor  vehicles.  Consequently,  the 
EPA  has  a  more  modest  and  realistic  goal, 
namely,  to  achieve  the  maximum  reduc¬ 
tion  of  ciunulative  noise  due  to  aircraft 
operations  that  is  technologically  feasible 
to  obtain  without  exorbitant  costs.  This  is 
a  position  consistent  with  the  require¬ 
ments  under  the  Noise  Control  Act  that 
EPA,  as  well  as  the  FAA,  must  meet  in 
developing  and  promiilgating  noise  con¬ 
trol  regulations  which  are  within  their 
respective  areas  of  responsibility. 

The  EPA  believes  that  the  succeeding 
paragraihs  quantify  the  environmental 
noise  impact  a«ociated  with  aircraft  and 
airport  operations.  This  is  done  for  both 
a  defined  baseline  situation  and  for  hypo¬ 
thetical  stiuations  in  which  it  Is  assumed 
that  one  or  more  of  the  proposed  aircraft 
noise  regulations  has  been  implemented. 
Comparison  of  the  various  sets  of  figures 
provides  reasonable  estimates  of  the 
noise  reduction  benefits  to  be  gained  by 
Implementation  of  the  various  regulatory 
proposals  for  the  control  of  aircraft 
noise. 

ASSESSMENT  OF  NOISE  IMPACT  DtTE  TO 
AIRCRAFT  OPERATIONS 

This  section  deals  with  the  health  and 
w^are  effects  of  environmental  noise 
in  terms  of  noise  impact  assessment 
which  is  a  methodology  for  quantifsdng 
the  extensiveness  and  severity  of  noise 
Impact  by  a  single  number.  An  explana¬ 
tion  of  Noise  Impact  Methodology  has 
been  presented  in  various  EPA  publica¬ 
tions,  including  Reference  27.  In  brief, 
this  methodology  comprises  the  follow¬ 
ing  steps,  for  each  specified  environ¬ 
mental  noise  situation. 

1.  Determine  (or  estimate)  the  num¬ 
ber  of  persons  [P(l)  ]  exposed  to  various 
ranges  of  Day-Night  Equivalent  Sound 
Level  (Ldn)  (e.g.,  8.5  million  persons  be¬ 
tween  Ldn  60  and  65;  4.1  million  between 
Ldn  65  and  70,  etc.) 

2.  Assign  to  each  Ldn  range  a  Frac¬ 
tional  Impact  value  IFKi)  1  appropriate 
to  the  criterion  under  consideration.  For 
purposes  of  this  analysis,  Ldn  55  is  con¬ 
sidered  to  represent  a  zero  Impact 
[FI=0],  and  Ldn  75  an  Impact  of  1.0 
[FI=1.01.  For  Ldn  60-65,  FI(l)  Is  0.375; 
for  Ldn  65-70  FI(2)  is  0.625;  for  Ldn 
70-75,  FI(3)  is  0.875;  etc. 
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3.  For  each  range  of  Ldn  values,  de¬ 
termine  the  Noise  Impact  Contoibution  as 
the  product  of  number  of  perscms  ex¬ 
posed  and  fractional  impact,  or 

NI(l)=[FI(l)3x[P(l)] 

4.  Calculate  the  Equivalent  Noise  Im¬ 
pact,  ENI,  as  the  sum  of  the  individual 
Noise  Impact  contributions,  or 

ENI=S(i)  [FKi)]  [P(i)]. 

Ihis  quantity  may  be  interpreted  as  the 
equivalent  number  of  persons  “fully  im¬ 
pacted”  by  the  noise  In  the  given  sit¬ 
uation.  For  residential  land  use  affected 
by  noise,  the  ENI  value  is  the  equivalent 
number  of  persons  exposed  to  Ldn  75. 

To  obtain  an  esti^te  'of  the  noise 
Impact  reduction  resulting  from  some 
action,  such  as  Implementation  of  air¬ 
craft  noise  regulation,  one  would  esti¬ 
mate  the  ENI  values  for  the  baseline  con¬ 
dition  and  for  the  condition  existing  as 
a  result  of  the  action  taken.  The  result 
could  be  expressed  as  a  change  in  abso¬ 
lute  value,  or  as  a  ratio,  of  the  baseline 
Equivalent  Noise  Impact. 

1.  Baseline  Noise  Impact — Aircraft 
Operations.  For  this  analysis,  the  base¬ 
line  year  of  1972  is  used,  mainly  because 
the  best  available  analyses  of  aircraft 
environmental  noise  have  been  premised 
on  a  1972  baseline  (References  18-20). 
Since  the  Noise  Control  Act  was  enacted 
into  law  in  1972,  this  baseline  seons 
quite  appropriate. 

Of  the  three  references  listed.  Refer¬ 
ence  18,  “Aircraft  Noise  Reduction  Fore¬ 
cast”,  also  known  as  the  DOT  “23-Air¬ 
port  Study”,  is  the  most  widely  known. 
It  provides  the  basic  data  and  point  of 
departure  for  the  others.  In  terms  of  the 
Individual  elements  of  EPA’s  proposed 
regulatory  package.  Reference  19,  which 
extended  the  analysis  of  Reference  18 
to  cover  additional  options  of  noise  re¬ 
duction,  seems  most  nearly  oriented 
towards  evaluation  of  the  effects  of  the 
various  options  considered.  Consequent¬ 
ly,  the  calculations  and  results  presented 
in  this  section  are  based  largely  on  the 
data  of  Reference  19,  with  key  data 
points  confirmed  by  Reference  18.  This 
latter  report  adduced  that  the  23  air¬ 
ports  studied  accommodated  approxi¬ 
mately  half  of  the  operations  nationally 
of  alrcarrier  jet  aircraft,  m  terms  of  total 
impact,  however.  Independent  analyses 
by  EPA  and  its  consultants  indicated  that 
the  population  Impacted  by  the  oper¬ 
ations  to  and  from  the  23  airports  rep¬ 
resented  about  63%  of  the  national  im¬ 
pacted  population.  The  results  presented 
herein  are  based  on  that  premise. 

On  the  basis  of  the  information  dis¬ 
cussed  in  the  previous  paragraphs,  the 
EPA  has  estimated  that  for  the  1972 
baseline  condition,  the  national  popula¬ 
tion  exposed  to  Ldn  65  or  greater  is  7,- 
925,000  persons,  and  to  Ldn  75  or  greater 
is  792,000  persons.  This  corresponds  to 
an  Equivalent  Noise  Impact  (ENI)  (con¬ 
sidering  the  population  exposed  to  Ldn 
65  or  greater)  of  approximately  5,800,000 
persons.  By  extrapolating  the  popula¬ 
tion  data,  a  rough  estimate  can  be  ob¬ 
tained  of  the  baseline  p(4>ulatlon  exposed 
to  Ldn  60  or  greaer.  ITils  rough  esti¬ 


mate  Is  about  25,000,000  persons;  the 
corresponding  ENI,  considering  tiie  pop¬ 
ulation  exposed  to  Ldn  60  or  greater.  Is 
about  12,000,000  persons. 

2.  Noise  Impact — Projected  Fleet  of 
the  late  1970's,  with  several  Noise  Con¬ 
trol  Options  Applied.  Summarized  below 
are  the  estimates  of  the  effects  of  several 
of  the  noise  control  options  that  would 
be  undertaken  if  the  regulations  package 
proposed  by  EPA  were  promulgated  and 
implemented.  Hie  results,  for  the  late 
1970’s,  are  given  in  terms  of  Reduction  hi 
numbers  of  persons  exposed  to  Day- 
Night  Equivalent  Levels  of  65  or  greater, 
and  75  or  greater,  respectivdy,  and  cor¬ 
responding  changes  in  Noise  Impact, 
taking  into  account  the  change  in  alr¬ 
carrier  fleet  mix  and  number  of  opera- 
tiohs  projected  for  that  period. 

The  conditions  considered  are  the  fol¬ 
lowing: 

1978  Baseline  Fleet  (this  reflects  the  intro¬ 
duction  of  new,  less  noisy  aircraft  that 
meet  or  better  FAB  Sfl  noise  limits,  and 
the  phasing  out  of  old,  noisier  aircraft). 
Two-Segment  Approach. 

Noise  Abatement  Takeoff. 

Quiet  Nacelle  (QN)  also  referred  to  as  Soimd 
Absorption  Material  (SAM)  Betrofit. 

The  estimated  data  on  numbers  of 
people  affected  In  various  Ldn  ranges, 
and  the  correspcmding  changes  in  Noise 
Impact,  are  tabulated  below. 

1978  BASELINE  FLEET  (RELATIVE  TO  1972 
BASEUNX)  : 

Population  eqiosed  to  Ldn  65  ot  greater  re¬ 
duced  by  2,520,000. 

Population  exposed  to  Ldn  75  or  greater  re¬ 
duced  by  287,000. 

Severity  and  extensiveness  ot  impact  reduced 
by  33.6  percent. 

TWO-SEGMENT  APPROACH  (RELATIVE  TO  1978 
BASELINE)  : 

Population  exposed  to  Ldn  66  or  greater  re¬ 
duced  by  670,0(X). 

Population  exposed  to  Ldn  75  or  greater  re¬ 
duced  by  64,000. 

Severity  and  extensiveness  of  impcMTt  reduced 
by  10.4  percent. 

NOISE  ABATEMENT  TAKEOFF  (RELATIVE  TO  1978 
BAHELIN  is)  * 

Population  exposed  to  Ldn  65  or  greater  re¬ 
duced  by  1,050,000. 

Population  exposed  to  Ldn  76  or  greater  re¬ 
duced  by  102,000. 

Severity  and  extensiveness  of  impact  reduced 
by  19.1  percent. 

QUIET  NACELLE  RETROFIT  (RELATIVE  TO  1978 
B ASKX^I]^^  E  )  • 

Population  exposed  to  Ldn  66  or  greater  re¬ 
duced  by  1,600,000. 

Population  exposed  to  Ldn  75  or  greater  re¬ 
duced  by  283,000. 

Severity  and  extensiveness  of  Impact  reduced 
by  32  B  percent. 

Although  not  all  of  the  EPA  proposed 
regulations  for  Control  of  aircraft  noise 
can  be  quantified  directly  in  terms  of  the 
reduction  In  Equivalent  Noise  Impact,  it 
is  apparent  from  the  foregoing  discus¬ 
sion  that  a  serious  noise  impact  now 
exists,  and  prompt  action  Is  necessary  to 
protect  the  public  health  and  welfare.  It 
also  is  apparent  that,  although  the  ex¬ 
pected  Evolution  of  the  fieet  will  reduce 
the  noise  impact  significantly,  imple¬ 
mentation  and  promulgation  of  aircraft 
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noise  regulations  is  a  necessary  and 
important  part  of  the  action  that  needs 
to  be  taken,  jind  will  yield  substantial 
benefits  in  reducing  the  nmnber  of 
persons  seriously  impacted  by  noise. 

COST  CONSIDERATIONS 

A  two-segment  ILS  approach  as  pro¬ 
posed  in  the  ANPRM  74-12  and  in  this 
notice  would  require  an  electronic  equip¬ 
ment  retrofit  for  all  U.S.  and  foreign 
aircraft  using  the  58  airports  in  the 
United  States  having  a  noise  sensitive 
area  within  3  to  8  miles  from  the  run¬ 
ways  imder  the  approach  path.  On  the 
basis  that  the  equipment  required  is  a 
glide  slope  computer  such  as  that  used 
in  the  tests,  the  cost  to  be  borne  by  the 
operator  of  the  airplane  has  been  esti¬ 
mated  in  ANPRM  74-12  and  by 
NASA  to  be  between  $35,000  and  $37,000 
per  airplane,  including  labor,  interface 
equipment  and  wiring  modifications, 
parts  and  spares.  The  corresponding 
total  cost  for  the  approximately  2000 
airplanes  of  the  U.S.  air-carrier  fleet 
would  be  about  $70  million. 

There  are  alternative  means  by  which 
two-segment  approach  capability  can  be 
obtained,  and  these  alternatives  have  a 
direct  bearing  on  how  much  of  the  cost 
of  the  capability  can  be  charged  to  noise 
abatement.  One  such  alternative  is  to 
utilize  electronic  systems  which  include 
the  glide  slope  computer  function  even 
though  the  system  was  not  designed  for 
the  purpose  of  noise  abatement.  A  second 
alternative  is  to  utilize  a  single  purpose 
system  designed  specifically  for  noise 
abatement.  Finally,  although  it  would 
offer  no  near  term  relief,  another  alter¬ 
native  should  address  incorporation  of 
the  two-segment  approach  capability 
into  future  aircraft  guidance  and  air 
traffic  control  systems.  In  the  interests 
of  brevity,  the  three  alternative  methods 
of  achieving  a  two-segment  approach 
capability  will  be  referred  to  as  the  mul¬ 
ti-purpose  system,  single  purpose  system, 
and  future  system. 

A  multi-purpose  system  which  includes 
necessary  glide  slope  computer  function 
does  exist  (Reference  11)  since  the  PAA 
Western  Region  issued  a  Sxmpletnental 
Type  Certificate  (STC  SA2865WE  dated 
June  7, 1974)  which  permits  in-service  use 
of  the  ANS-70A  area  navigation  (RNAV) 
system  to  fly  two-segment  approaches. 
The  cost  implications  for  noise  abate¬ 
ment  which  derive  from  the  availability 
of  an  RNAV  system  that  includes  the 
glide  slope  computer  function  are  not 
clear,  e.g.,  if  the  RNAV  system  were  in¬ 
stalled  for  area  navigation,  then  the  in¬ 
cremental  cost  for  two-segment  ap¬ 
proach  capability  would  be  modest.  Even 
if  the  system  were  purchased  because 
two-segment  approaches  are  required 
and  the  RNAV  cai^bllity  is  a  desirable 
rather  than  a  required  item,  only  a  por¬ 
tion  of  the  system  cost  should  be  charged 
off  against  noise  abatement,  since  it 
does  not  aiH>ear  reasonable  that  a  full- 
function  RNAV  system  would  be  pur¬ 
chased  only  for  Its  two-segment  ap¬ 
proach  capability.  Whereas  it  may  be 
difficult  to  apportion  the  costs  of  a  two- 
segment  approach  capable  RNAV  ssrs- 
tem  to  both  noise  abatement  and  air 


navigation,  no  such  problem  exists  for 
the  single-purpose  system.  Single  pur¬ 
pose  systems  have  been  built  and 
demonstrated  by  both  the  FAA  and 
NASA. 

In  1970,  the  National  Aviation  Facili¬ 
ties  Experimental  Center  (NAFEC)  of 
the  FAA  designed  and  demonstrated  a 
“Let  Down  Guidance  System”  for  two- 
segment  approaches  (Reference  21) .  The 
NAFEC  unit  is  a  small  airborne 
analog  computer  which  converts  distance 
and  barometric  altitude  inputs  into 
vertical  guidance  signals  which  are  pre¬ 
sented  on  a  conventional  crosspointer  in¬ 
strument.  In  Reference  22,  it  is  esti¬ 
mated  that  the  current  cost  of  an  Air¬ 
borne  Glide  Slope  Computer  of  the 
NAFEC  type  would  be  between  $2,000 
and  $5,000,  assuming  that  the  aircraft 
is  equipped  with  DME  and  a  satisfactory 
altimeter  system.  The  actual  cost  of 
the  installed  system,  within  the  range  in¬ 
dicated  here,  would  depend  upon  the 
sophistication  desired  and  the  number 
of  units  as  well  as  the  kind  and  amount 
of  interface  hardware  and  engineering 
required. 

The  previously-mentioned  NASA  esti¬ 
mate  of  $37,000  (Reference  11)  con¬ 
cerned  a  two-segment  approach  system 
which  was  based  on  the  NAFEC  type  of 
airborne  computer  but  which  incorpo¬ 
rates  the  attributes  necessary  for  cer- 
tiflcation  for  use  in  air-carrier  aircraft. 
This  estimate  was  based  upon  certain  as¬ 
sumptions  as  to  number  of  units  manu¬ 
factured  and  existing  instrumentation 
on  board  the  aircraft.  A  detailed  review 
of  the  NASA  estimates  indicates  some 
possible  conservatism  in  the  cost- 
influencing  assumptions  with  respect  to 
the  need  for  new  DME,  cost-quantity 
relations,  spares  allowance,  and  installa¬ 
tion  labor.  With  different  assumptions, 
the  cost  estimate  could  be  significantly 
lower. 

With  respect  to  future  systems  such  as 
the  Microwave  Landing  System  (MLS), 
a  two-segment  approach  capability  es¬ 
sentially  exists  within  the  current  system 
design  concepts.  If  the  MLS  were  fiflly 
developed  with  an  explicit  two-segment 
approach  capability,  the  costs  charge¬ 
able  against  noise  ab^.tement  would  im- 
doubtedly  be  considerably  lower  than 
those  discussed  here  for  ILS/DME 
systems. 

In  the  case  of  air  carrier  aircraft,  the 
time  required  to  complete  the  installa¬ 
tion  of  all  needed  guidance  equipment, 
concurrent  with  scheduled  aircraft 
down-time,  is  estimated  to  be  approxi¬ 
mately  3  to  4  years  for  a  normal  sched¬ 
ule,  and  approximately  2V^  to  3  years  for 
an  su;celerated  schedule. 

In  respect  to  the  ground  facilities 
needed  for  the  two-segment  approach,  it 
is  anticipated  as  stated  in  ANPRM  74-12 
that  the  cost  of  installing  Distance 
Measuring  Equipment  (DME)  would  be 
approximately  $50,000  each  or  a  total  of 
$5  million  for  the  100  DME  installations 
located  at  the  58  airports  having  no^ 
sensitive  areas.  However,  the  proposed 
DME  Installations  would  provide  in¬ 
creased  air  navigational  capabilities  over 
and  above  that  needed  for  noise  abate¬ 
ment,  and  the  DME  costs  should  be  ap¬ 


portioned  among  the  several  uses  of  the 
facility. 

In  the  use  of  the  two-segment  ap¬ 
proach  it  is  anticipated  that  there  would 
be  a  change  in  the  operational  costs  for 
the  aircraft  involved.  As  previously  ex¬ 
plained,  steeper  approach  procedures  re¬ 
duce  the  noise  exposure  area  due  to  their 
inherently  higher  approach  altitudes  and 
required  lower  power  settings.  Economi- 
caUy,  these  lower  power  settings  in  the 
approach  phase  of  a  flight  directly  trans¬ 
late  into  fuel  savings.  On  the  other  hand, 
higher  approach  altitudes  may  induce 
higher  operational  costs  due  to  the  effects 
of  longer  flight  paths  on — 

(a)  The  decreased  practical  capacity 
of  an  airport: 

(b)  The  increased  delay  times  result¬ 
ing  from  the  dynamics  of  flight  control 
at  an  airport;  and 

(c)  The  increased  maneuver  distances 
associated  with  the  geometry  of  two-seg¬ 
ment  approaches. 

•  It  is  estimated  that  the  minimum  in¬ 
crease,  due  to  the  above  factors,  for  a 
3,000  ft  glide  slope  intercept  procedure, 
is  roughly  $8.55  per  flight  [Reference  23, 
above].  However,  countering  that  cost  in¬ 
crease  is  reduced  fuel  consumption  due 
to  the  lower  power  settings.  For  example, 
that  fuel  saving  is  estimated  to  be  about 
380  poimds  (or  some  58  gallons)  per  land¬ 
ing  for  a  B-727  aircraft  when  compared 
to  a  conventional  approach.  On  a  per 
landing  basis,  saving  58  gallons  of  fuel 
at  25  cents  per  gallon  translated  into  an 
operational  cost  savings  of  $14.50.  This 
saving  will  continue  to  Increase  in  ac¬ 
cordance  with  the  Increase  in  cost  of 
aviation  fuel.  Since  per  landing  savings 
exceed  the  potential  induced  costs,  adop¬ 
tion  of  the  proposed  procedures  is  eco¬ 
nomically  reasonable  in  respect  to  the  op¬ 
erators  of  the  airplane  to  which  the  pro¬ 
cedures  would  apply. 

If  a  consistent  intercept  point  for  the 
visual  two-segment  approach  is  desired, 
it  is  necessary  to  have  DME  colocated 
with  the  HiS  (ILS/DME) .  This  proposed 
alteration  to  the  Air  Traffic  Control 
(ATC)  system  will  take  time  and  money 
to  implement.  Of  the  over  100  ILS 
equipped  rimways  to  which  this  rule 
would  apply,  only  seven  now  have  colo¬ 
cated  DME.  It  is  estimated  that  it  will 
cost  approximately  $50,000  per  installa¬ 
tion  and  the  total  cost  to  the  FAA  would 
be  approximately  5  million  dollars. 

EXCEPTIONS 

Under  the  provisions  of  this  proposal, 
each  person  operating  an  aircraft  to 
which  the  rule  applies  is  expressly  given 
final  authority  and  responsibility  for  the 
safe  operation  of  his  airplane.  Therefore, 
if  he  determines  in  the  interest  of  safety 
that  an  approved  Instrument  approach 
procedure  other  than  a  two-segment  ILS 
approach  should  be  used  for  a  particular 
approach  and  landing,  he  may  use  the 
other  procedure  upon  notice  thereof  to 
Air  Traffic  Control  (ATC) .  The  authority 
for  alternative  procedures  is  presently 
provided  under  the  noise  abatement  run¬ 
way  system  requirements  of  S  91.87(g) 
and  would  be  equally  appropriate  for  the 
two-segment  noise  abatement  procedure 
requirements  proposed  herein. 
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NOISE  ABATEMENT  PROCEDURE  CRITERIA 

If  the  two-segment  ILS  approach  Is 
made  mandatory,  it  Is  proposM  to  use 
the  criteria  set  forth  below  for  the  use 
of  such  facilities.  Accordingly,  comments 
in  regard  to  those  criteria  or  other  crite¬ 
ria  deemed  necessary  or  desirable  for  the 
use  of  a  two-s^;ment  ILS  approach  may 
also  be  submitted  by  any  interested 
persOTi. 

ENTRY  AT  3000  IT/6  NM 

(1)  6/3  de^ees,  transition  at  930  ft/2.7 
nm. 

(2)  5/3  degrees,  transition  at  400  ft/1.1 
nm. 

ENTRY  AT  3000  lT/7  NM 

(1)  6/3  degrees,  transition  at  1,570  ft/4.5 
nm.  ~- 

(2)  5/3  degrees,  transition  at  1,200  ft/3.6 
nm. 

For  the  majority  of  the  turbojet 
engine-powered  airplanes  under  most 
conditions,  the  entiV  at  3,000  ft/6  nm 
would  permit  transition  to  be  initiated  at 
1,000  ft.  HAA  and  completed  prior  to  500 
ft.  HAA.  However,  for  certain  low  drag 
airplanes,  such  as  the  DC-8,  a  5  de¬ 
grees  upper  segment  is  more  ttfiproprlate 
than  6  degrees,  and  this  would  result  in  a 
very  low  transition  altitude.  The  use  of  a 
3,000  ft/7  nm  entry  point  not  only  ac¬ 


commodates  such  low  drag  but  also 
allows  for  unusual  variations  in  tailwind, 
airspeed,  wind  sheer,  or  other  factors 
that  may  make  the  6  njn.  entry  point 
marginal  under  some  conditions. 

Any  two-segment  ILS  approach  proce¬ 
dure  approved  by  the  Administrator  for 
the  use  of  a  particular  runway,  would  be 
established  by  him  under  procedures 
similar  to  those  now  used  for  the  estab¬ 
lishment  of  standard  instrument  ap¬ 
proach  procedures  prescribed  In  Part  97. 
However,  to  distinguish  the  two-segment 
HjS  approach  procedures  from  the  stand¬ 
ard  one-segment  instrument  approach 
procedures  they  would  be  placed  In  a 
separate  Part  98,  and  portrayed  on  ap¬ 
propriate  aeronautical  charts.  In  addi¬ 
tion  to  being  published  in  the  Airman’s 
Information  Manual. 

THE  PROPOSED  RULE 

In  conslderaticm  of  the  foregoing,  it  is 
proposed  to  amend  §  91.87  of  the  Fed¬ 
eral  Aviation  Regulations  as  follows: 

1.  By  striking  the  word  “and”  appear¬ 
ing  at  the  end  of  paragraph  (e)  (1)  and 
adding  a  semicolon  and  the  word  “and” 
at  the  end  of  paragraph  (e)  (2) . 

2.  By  adding  a  new  subparagraph 
(e)  (3)  to  read  as  follows: 


§91.87  Operation  at  airports  with  op¬ 
erating  control  towers. 

♦  •  •  •  • 

(e)  Approaches.  •  •  • 

(3)  A  civil  turbojet  engine-powered 
airplane  shall,  when  making  an  approach 
for  a  landing  on  a  runway  having  an 
approved  US  two-segment  approach 
procedure,  prescribed  in  Part  98  of  this 
Chapter,  use  that  procedure  unless  he 
notifies  ATC  that  he  finds  it  necessary 
in  the  interest  of  safety  to  use  a  different 
procedure  approved  for  an  approach  and 
landing  on  that  runway. 

These  amendments  are  proposed  under 
the  authority  of  §§  307,  313(a)  601,  603, 
and  611(c)  of  the  Federal  Aviation  Act 
of  1958,  as  amended  (49  U.S.C.  §§  1348, 
1354(a),  1421, 1423,  and  1431(c) ) ;  §  6(c) 
of  the  Department  of  Transportation  Act 
(49  U.S.C.  §  1655(c) ) ;  Title  I,  National 
Environmental  Policy  Act  of  1969  (42 
U.S.C.  §  4321  et  seq.) ;  and  Executive 
Order  11514,  March  5,  1970. 

Issued  in  Washington,  D.C.,  on  Sep¬ 
tember  24, 1975. 

Richard  P.  Skully, 
Acting  Director,  Flight 
Standards  Service. 
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